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Four of the papers in this issue of Telopea were presented at the 2007 Australian 
Systematic Botany Society (ASBS) conference, held 24-28 September in Palmerston, 
Northern Territory. Nearly 60 Australian and international delegates heard over 
30 presentations on a wide spectrum of botanical subjects including syslematics, ecology, 
conservation, and ethnobotany. This is the second consecutive ASBS conference of which 
the proceedings have been published in Telopea and establishes, we sincerely hope, an 
enduring and mutually rewarding relationship. One further paper from this meeting will 
be published in Cunninghamia. 
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Abstract 

A review of Drosera whittakeri s. lat. is presented, along with its more distant relative D. praefolia, 
and the case for recognition of the latter. Drosera whittakeri subsp. aberrans Lowrie & Carlquist 
is raised to specific status as D. aberrans (Lowrie & Carlquist) Lowrie & Conran. As none of the 
original collections appear to have survived, a neotype is selected for D. whittakeri from close to 
Whittaker’s original collection locality. A new Kangaroo Island endemic species, D. schmutzii 
Lowrie & Conran, is described and illustrated. SEM micrographs of the seeds and a key to the 
four taxa are also provided. 


Introduction 

Drosera whittakeri Planch., as presently understood, is the only eastern Australian 
member of Drosera subgen. Ergaleium sect. Erythrorhiza (Lowrie 1987). This section is 
characterised by having tubers, a vertical, subterranean primary stem with prophylls; 
leaves rosulate, exstipulate, non-peltate, sessile or broadly petiolate; (lowers sweetly 
scented; and styles 3 with many, divided, filiform segments (Marchant et al. 1982). 
In addition, replacement tubers show the unusual habit of developing inside the 
degenerating tissues of the parent tuber (Conran 2008). 

There are different interpretations of the taxonomy of D. whittakeri, ranging from a 
single, very variable species (e.g. Marchant et al. 1982, Marchant 1986, Schlauer 2006); 
two subspecies recognised within D. whittakeri (Lowrie & Carlquist 1992, Schlauer 
1996, Clayton 2003); and/or the recognition of D. praefolia Tepper as separate from 
D. whittakeri (Bates 1991, Gibson 1995, Lowrie 1998, Clayton 2003, CHAH 2006). 


Paper from the Australian Systematic Botany Society Conference held 
in Darwin, September 2007 
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Drosera praefolia was distinguished from D. whittakeri s. lat. by its white tuber, flowers 
borne on lateral inflorescences that emerge before the leaves; and variably obovate, 
elliptic and orbicular leaves all within the same rosette (Bates 1991). Similarly, 
D. whittakeri subsp. aberrans Lowrie & Carlquist was separated from subsp. whittakeri 
based on its few-flowered, stoloniferous, colony-forming habit. 

In September 2002, Erwin Schmutz discovered an apparently new taxon on Kangaroo 
Island (here described as D. schmutzii), recognising that it differed from material 
currently included in D. whittakeri. This taxon was also collected independently by 
Clayton (2003), who provided informal descriptions, photographs and information 
about its distribution and habitat. Field observations and comparison of the plant with 
D. whittakeri and D. praefolia suggested that not only was this new taxon distinct, but 
that the other taxa associated with D. whittakeri were all sufficiently different to justify 
specific rank (Table 1). 

Although three members of the complex occur on Kangaroo Island (Fig. 1), the new 
taxon is the only endemic. It co-occurs occasionally with D. praefolia and only extremely 
rarely with D. whittakeri s. str. (Clayton 2003), but differs from both in numerous 
features (Table 1), and cannot be confused easily with other members of the complex. 



Fig. 1 . Distribution maps of the Drosera whittakeri complex, a, D. aberrans ; b, D. praefolia ; 
c, D. schmutzii; d, D. whittakeri. 
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Table 1. Comparison of features for taxa within Drosera whittakeri s. lat. 


Feature 

D. aberrans 

D. praefolia 

D. schmutzii 

D. whittakeri 

Mature tuber colour 

pale orange 

white 

pale orange 

orange 

Root length 
(comparative) 

long 

short 

short 

short 

Root hairs 

dense 

few 

few 

few 

Laterally propagating 
stolons 

present 

absent 

absent 

absent 

Leaf emergence 

before flowering 

after flowering 

before flowering 

before flowering 

Cauline leaves 

absent 

absent 

whorled 

absent 

Leaf disposition 

adpressed to 
substrate 

adpressed to 
substrate 

semi-erect 

adpressed 
to substrate 

Leaf shape 

broadly 

spathulate 

ovate to 
obovate 

narrowly 

spathulate 

broadly 

spathulate 

Petiole shape in 
transverse section 

weakly 3-5- 
ridged 

lenticular, 
slightly lunate 

canaliculate 

strongly 5-ridged 

Petiole length; base 
width; apex width 
(mm); range and 
mean 

8-15 (12); 1-1.3 
(1.2); 1.5-1.7 
(1.6) 

4-8 (6); 

1.8-2.1 (2); 

2-2.3 (2.2) 

8-12 (10); 1-1.3 
(1.2); 2-2.5(23) 

15-35(23); 

4.5-5.5 (5.1); 
6-7.5 (6.9) 

Petiole stalked glands 

absent 

present 

absent 

absent 

Scape 

absent 

ubiquitous, 1, 
subterranean 

common, 1-3, 
pronounced 

rare, 1, short 

Inflorescence position 

terminal 

lateral 

terminal 

terminal 

Flowers 

1-4(-7); opening 
successively 

up to 10; 
multiple open 
together 

1-7; multiple 
open together 

up to 20; 
multiple open 
together 

Sepal length x width' 
(mm); range & mean 

4-5 (4.5) x 

2-4 (2.7) 

4-5 (4.6) x 
1.1-1.5(13) 

4-7.5 (5.4) x 

1.3-3 (1.9) 

6-8 (6.9) x 

3-4 (3.6) 

Sepal apex shape 

entire 

irregularly serrate 

irregularly serrate 

entire 

Petal length x width 
(mm); range & mean 

8-12 (11) x 

5-8 (6.5) 

6-9 (7.5) x 

4-5 (4.4) 

10-14 (12.3) x 

7-9 (8) 

10-12 (11.2) x 
6-10(8.8) 

Petal apex shape 

retuse 

crenulate 

-retuse 

retuse 

truncate 

-crenulate 

Anthers 

yellow 

yellow 

white 

white 

Pollen 

yellow 

glassy, pale 
yellow 

yellow 

pale yellow 

Stigma lobing 

unlobed (single) 

2-lobed 

unlobed (single) 

4-lobed 

Stigma apex 

rounded 

rounded 

rounded 

flat 

Pedicels in fruit 

decumbent 

decumbent, 
under foliage 

arching 

decumbent, rarely 
arching 

Seed shape (fig. 3) 

ovoid-cylindrical 

ovoid 

irregularly cuboid 

angular ovoid- 
cylindrical 

Seed length x width 
(mm); range & mean 

1-1.3 (1.2) x 
1-13(1.1) 

0.7-1 (0.8) x 
0.4-0.8 (0.7) 

13-1.5 (1.4) x 
0.8-1.5 (1.1) 

1-1.3 (1.2) x 

0.7-1 (0.9) 

Seed cell sculpturing 
(Fig. 3), terminology 
follows Barthlott 

irregularly 
hexagonal 
with thickened 
anticlinal 
margins 

irregularly 
hexagonal 
with thickened 
anticlinal 
margins 

strongly irregular 
hexagonal 
with weakly 
thickened anticlinal 
margins 

irregularly 

hexagonal 

with weakly 

thickened 

anticlinal 

margins 
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There have been some studies of D. whittakeri s. lat., mainly on nutrient-related 
physiology (Chandler & Andersson 1976) and pigment chemistry (Cooke & Segal 1950), 
but no overall examination of morphological variation throughout its distributional 
range. Chandler and Andersson (1976) found that vegetative propagation in Victorian 
D. aberrans (referred to as ‘D. whittakeri’) was regulated by the availability of nutrients; 
with plants that showed above-average phosphorous levels being more likely to 
produce multiple, secondary tubers. This reflects the fact that these taxa, unlike many 
of their tuberous Western Australian counterparts, often grow on soils that are not as 
severely nutrient-limited (Pate & Dixon 1982). Jeffrey (1967) further found that plants 
in poor soils on the Ninety-Mile Plain near Keith, South Australia (here recognised 
as D. aberrans ) grew embedded in and associated with the phosphate-collecting 
surface proteoid root mats of Banksia ornata F.Muell. ex Meisn. (Proteaceae). This is 
further supported by Clayton’s (2003) observations that D. whittakeri s. lat. responds 
well to regular applications of half-strength fertilizer, unlike the majority of native 
Droseraceae. 


Methods 

Living specimens both in the field and in cultivation were examined for the 
characteristics listed in Table 1, as were the accessions held at AD, ADU, MEL and 
PERTH. This resulted in the measurement and comparison of 162 D. whittakeri, 105 
D. aberrans, 38 D. praefolia and 35 D. schmutzii collections. As tuber colour intensity 
can vary with maturity, only fully-developed tubers from mature plants at dormancy 
were used for comparison. 

Predictive distribution modelling used the Predicted Distribution module in Biolink 
2.0.5 (Shattuck 2003) with default climatic parameters and the Gower Metric 
(DOMAIN) option; all known localities for D. schmutzii-, and parameter tolerances set 
to 75% and 50% with contour mapping intervals of 10% and a lower cut-off of 30%. 

Taxonomy 

Features such as flower number (which might be expected to be influenced by 
environment) and seed size and shape (which can be affected by development) differ 
consistently across the range of materials examined, further supporting their segregation 
as separate species (Table 1). Four species are here recognised within Drosera whittakeri 
s. lat. 


Key to species in Drosera whittakeri s. lat. 


1 Leaves emerging before flowering; inflorescence terminal.2 

1* Leaves emerging after flowering; inflorescence lateral. D. praefolia 

2 Plants stoloniferous; flowers few, opening in succession. D. aberrans 

2* Plants not stoloniferous; flowers numerous, several opening together .3 

3 Leaves narrowly canaliculate-petiolate, cauline leaves whorled. D. schmutzii 

3* Leaves obovate, flat, tapering basally, cauline leaves absent. D. whittakeri 
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Drosera aberrans (Lowrie & Carlquist) Lowrie & Conran, comb. & stat. nov. 

D. whittakeri subsp. aberrans Lowrie & Carlquist, Phytologia 73(2): 98, 113 & 115 - 
Fig. 8 (1992); F.Muell. The Native Plants of Victoria Succinctly Defined, p. 53 (1879) (as 
‘D. whitackeri) 

Type: South Australia: in red loam soils in mallee scrub country west and east of 
Sherlock, 19 July 1991, D.E. Murfet 1059 (holo: PERTH; iso: RSA). 

Illustrations: Mueller (1879) Fig. 10; Lowrie & Carlquist (1992) Fig. 8; Lowrie (1998: 
257); Lowrie (1998: 259 photos). 

Perennial herb, colony-forming, tuberous, stoloniferous, green, orange-yellow or 
red, with leafy rosette, 3-5 cm diam. Tuber pale orange, ± broadly obovoid, c. 8 mm 
long, c. 8 mm diam., enclosed in a number of black papery sheaths at the end of a 
vertical subterranean stem 4-5 cm long. Leaves broadly spathulate, adpressed to soil 
surface, often turning redder with age, with 8-12 leaves per rosette; petiole 8-15 mm 
long, 1-1.3 mm wide at base, dilated to 1.5—1.7 mm wide distally (at base of lamina), 
longitudinally weakly 3-5 ridged, margin entire, glabrous; lamina obovate to broadly 
obovate, 5-11 mm long, 6-11 mm wide, length and width commonly variable within 
same rosette, margin basally entire, distally dentate, with apex dentate (more readily 
observed on abaxial surface), with glandular trichomes terminating each apical dentate 
marginal segment, insect-catching glands positioned on adaxial surface near margin 
of lamina, with slightly shorter glands medially, trichomes green to translucent red 
with dark red glandular heads, abaxial lamina glabrous, veins branched towards apex 
(more readily observed in dried specimens). Inflorescence consisting of 1-4 (rarely to 
7) flowers arising from centre of rosette and opening singly in succession, pedicels ± 
similar in colour to leaves, 1-4 cm long, sparsely covered with scattered sessile glands, 
pedicels decumbent in fruit. Sepals green to reddish, lanceolate, 4-5 mm long, 2-4 mm 
wide, margin entire, apex entire, abaxial surface black dotted (more easily observed 
in dried specimens), widi small number of scattered minute sessile glands similar to 
those found on scape, otherwise glabrous. Petals white, cuneate, margin entire, apex 
retuse, 8-12 mm long, 5-8 mm wide. Stamens 5, 4-4.5 mm long, filaments white, 
anthers yellow, pollen yellow. Ovary green, obovoid, 1.7-2 mm long, 1.6-1.9 mm diam. 
Styles and stigmas 3, white, 1.6-1.8 mm long, each divided into many filiform 
branching segments, glabrous, stigmatic portion white, slightly dilated apically into a 
single, rounded, knob-like projection, papillose. Seed charcoal black, ovoid-cylindrical, 
1-1.3 mm long, 1-1.3 mm diam., surface sculpture irregularly hexagonal with thickened 
anticlinal margins; micropyle within indented basal pole, apical pole rounded. 
(Figs 2a, b & 3a, b) 

Habitat: common in a wide range of soil types from sands to lateritic gravels 
and limestone-derived clays. The plants grow in full sun or partial shade in mallee 
woodlands, heaths and open forested regions. 

Distribution: widespread across the inland southern mallee regions of South Australia 
east of the Mount Lofty Ranges, southern and central Victoria to east of Wilson’s 
Promontory. A single collection is reported from southern central New South Wales 
(Fig. la). 

Conservation status: common and well represented in conservation areas. Not 
threatened. 
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Fig. 2. Members of Drosern whittakeri Planch, complex other than D schmutzii, showing 
distinctive characteristics, a, D. aberrans (Lowrie & S. Carlquist) Lowrie & Conran, habit 
with typically 1-flowered plant ( Conran 2014); b, same showing lateral stolons ( Conran 1563); 
c, D. praefolia Pepper with precocious lateral inflorescence emerging before the leaves ( Conran 
1972); d, D. whittakeri with robust, simultaneously multi-flowered habit ( Conran 1971). 
Scale bars 10 mm. 
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Fig. 3. Seeds of the Drosera whittakeri complex, a, D. aberrans (Lowrie 2836) lateral view; 
b, micropylar view; c, D. praefolia (Conran 1972) lateral view; d, micropylar view; e, D. schmutzii 
(Conran 1525) lateral view; f, micropylar view; g, D. whittakeri (Lowrie 2831) lateral view; 
h, micropylar view. Scale bars 200 pm. 
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Notes: Drosern aberrans flowers July-September and has a dry dormancy period as a 
subterranean tuber over summer. The species regularly multiplies asexually, producing 
axillary stolons that occur along the vertical subterranean stem and frequently from the 
centre of the parent rosette. These stolons develop above the soil surface until clear of 
the parent plant, and then burrow into the soil where additional tubers are produced. As 
a result of this stoloniferous propagation, large, mat-like, compact colonies of rosettes 
are produced. Possibly because of this, not many flowers are produced in most years, 
a single colony of several hundred ramets often only making a few flowers per season, 
and generally only 1-4 per flowering shoot, although plants on more fertile soils may 
produce more flowers (rarely up to seven per plant) and more regularly. Unlike the 
other species described here, the flowers appear to open singly in succession on each 
shoot. The scent is (subjectively) sweet and similar to D. schmutzii, but differing from 
D. praefolia and D. whittakeri. Leaf colour does not appear to be a function of exposure, 
as green, orange and red-leaved forms grow together at many sites as adjacent uni¬ 
coloured colonies, both in shade and full sun, and maintain these colours under 
uniform cultivation conditions (pers. obs.), although leaves also tend to become more 
red with age. 

Mueller (1879) illustrated this taxon (as D. whitackeri [sic]) with two rosettes arising 
from a single, branched vertical shoot arising from the tuber, but there are no specimens 
at MEL or anywhere else that appear to show this and this may represent artistic 
licence. 

Although the ranges of D. aberrans and D. whittakeri do overlap briefly at the Coorong 
National Park and Monarto Conservation Park, SE of Adelaide, there is no evidence of 
intermediate specimens. 

Selected specimens examined: New South Wales: Edward River. Riverina (35°31'S 144°55’E), 
Sullivan s.n., 1876 (MEL96947A). South Australia: Coorong National Park (36°11'32"S, 
139°40'39"E), Robinson I4S0 & Casperson, 8 Jul 1987 (AD98807443); Bangham Conserva¬ 
tion Park (36°36'0"S, 140°54'0"E), Murfet 1605, 3 Oct 1992 (AD99249185); Malinong Scrub 
(35°33'58"S, 139°32'35"E), Murfet 3875, Taplin & Eckert, 3 Aug 2001 (AD 123197); EP 150 
Nangwarry (37°32'37"S, 140°48'56"E), Wilson, 829, 1 Jul 1968 (AD96936147); North Horse¬ 
shoe Native Forest Reserve (37°20'S, I40°50'E), Meznar 2, 15 Aug 1984 (AD98520133); Wir- 
rega Railway Station (36°12'25"S, 140°34'54"E), Osborns, n., 2 Oct 1915 (AD97618594); Mount 
Watch, The Bluff (37°43'40"S, 140°34'12"E ), Lothian 2912, 26 Aug 1964 (AD96511062); Wright 
Swamp Road (38°4'S, 141°20'E), Dodson 14211, 19 Sep 1972 (AD97241164); Monarto Con¬ 
servation Park, Kangaroo Flat Road (35°10'04"S 139°07'28"E), Lowrie 2836 & Murfet, 9 Sep 
2003 (AD, PERTH, MEL); University of Adelaide research campsite, Mount Rescue Conserva¬ 
tion Park (35°56'56.8"S 140°21’36.8"E), Conran 1563, 18 Sep 2004 (AD, ADU). Victoria: Ring- 
wood, Melbourne by railway line 1 km F. of station (37°49'S 145°15'E), Muir 793, 22 Aug 1959 
(MEL96919A); You Yangs (37°57'S 144°25’E), Walter s.n., Aug 1900 (MEL96928A); Wangaratta 
(36°21'S 146°19'E), Collector unknown, 24 Jul 1907 (MEL96934A); Anglesea, Le Breton s.n., 
27 Aug 1976 (MEL234071A); Beaufort (37°25'S 143°22'E), Auclas s.n., 1898 (MEL566358A); 
Mount ArapileS, near summit (36°45'S 141°50'E), Conn s.n., 9 Jul 1973 (MEL1546717A); Along 
Stoney Creek track, Grampians Wonderland (37°8’S 142°31'E), Marks 15, 24 Aug 1987 (ME- 
I.1559957A); 12 km NNW of Dunolly (36°46'S 143°41'E), Beauglehole, 64756 & Maryborough 
Field Naturalist’s Club, 9 Sept 1979 (MEL1577737A); Brisbane Ranges National Park, McLeans 
Highway, E of Switchback Road Junction, 6.5 km N of Anakie (37°52'S 144°15'E), Beauglehole 
56600, A. 6- Errey, 1 Oct 1977 (MEL1577744A); Point Nepean National Park, Greens'Bush, 
bounded by Rogers and Greens Roads. Grid Ref.: CT193430 - CT194448 (38°26'S 144°55'E), 
Connock 113 ,17 Aug 1990 (MEL1592726A). 
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Drosera praefolia Tepper, Bot. Centr. 50: 357 (1892) 

D. bulbosa Hook. var. praefolia (Tepper) R.Hamet, Bull. Soc. Bot. France 54: 70 (1907) 

D. whittakeri var. praefolia (Tepper) J.M.Black, FI. S. Aust. Pt 2, 258 (1924) 

D. whittakeri subsp. praefolia (Tepper) Lowrie, Bull. Austral. Carniv. PI. Soc. 8: 47 
(1989) 

D. apltylla Tepper ex R.Bates, /. Adelaide Bot. Card. 14: 99 (1991) nom. illeg. 

Type: “Im August 1881 langte ich in Clarendon an, uni das Dorf fur einige Zeit zu 
meinem Wohnsitze zu machen. Vorher war ich fiir einige Jahre im nordostlichen Theile 
von Yorkc’s peninsula [Clarendon, Mount Lofty, South Australia, Tepper 618]” (holo: 
MEL). 

Illustrations: Lowrie (1998: 217); Lowrie (1998: 219 photos). 

Perennial herb, solitary, tuberous, green, or sometimes red (in full sunshine), with a 
leafy rosette, 4-6 cm diam.. Tuber white, ± globose, 6-8 mm long, 6-8 mm diam., 
enclosed in a number of black papery sheaths at the end of a vertical subterranean 
stem 3-5 cm long. Leaves obovate, absent at anthesis, adpressed to soil surface, with 
8-16 leaves per rosette; petiole 4-8 mm long, c. 2 mm wide at base, slightly dilated 
distally at base of lamina, lenticular and slightly lunate in section on the upper leaves, 
less so on the lower leaves, margins slightly revolute, glandular; vernation involute; 
lamina ovate to obovate, 10-16 mm long, 8-12 mm wide, length and width commonly 
variable within the same rosette, margin entire, distally dentate with apex dentate (more 
readily observed on abaxial surface), with glandular trichomes terminating each apical 
dentate marginal segment, insect-catching glands positioned on adaxial surface near 
margin of lamina, with slightly shorter glands medially, trichomes green to translucent 
red with dark red glandular heads, abaxial lamina glabrous, veins branched towards 
apex (more readily seen in dried specimens). Inflorescence a lateral, subterranean scape 
emerging prior to the leaves. Flowers up to 10, terminal on scape, pedicels green to red, 
2.5-5 cm long, sparsely covered with scattered sessile glands, pedicels decumbent and 
± underneath leaf rosette in fruit. Sepals reddish, narrowly ovate to lanceolate, 4—5 mm 
long, 1.1-1.5 mm wide, margins entire, apex irregularly serrate, abaxial surface black 
dotted (more easily seen in dried specimens), glabrous. Petals white, cuneate, margins 
entire, apex crenulate-retuse, 6-8 mm long, 3-4 mm wide. Stamens 5, 3-3.5 mm long, 
filaments white, anthers yellow, pollen glassy, pale-yellow. Ovary green, obovoid, 
1-1.2 mm long, 1-1.2 mm diam. Styles and stigmas 3, white, 1.2-1.4 mm long, each 
divided into many filiform branching segments, glabrous, stigmatic portion white, 
apically 2-lobed, slightly dilated, papillose. Seed charcoal black, ovoid, 0.7-1 mm long, 
0.4-0.8 mm diam., micropyle within indented basal pole, apical pole rounded, surface 
sculpture irregularly hexagonal with thickened anticlinal margins. (Figs 2c & 3c, d) 

Habitat: the species generally grows in exposed, dry sites or open woodland on loams, 
decomposed shales or lateritic clay-sand. It flowers in moderate shade as well as full sun 
and does not need fire to trigger flowering. 

Distribution: Drosera praefolia occurs in south-east South Australia along the southern 
Fleurieu Peninsula south of Adelaide, extending to Kangaroo Island. (Fig. lb) 

Conservation status: well represented in conservation areas and not considered to be 
threatened, despite its relatively narrow distribution. 
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Notes: the species flowers April-May, often shedding its seeds before leaf production, 
and has a dry dormancy period as a subterranean tuber over summer. Leaf colour 
varies from green to red in this species, but unlike D. aberrans and D. whittakeri, redder 
leaves seem to be more a response to exposure to sunlight. 

Although described by Tepper (1892) from material he collected on the Fleurieu 
Peninsula near Adelaide, the species was largely ignored, or regarded as a poorly known, 
precocious-flowering variant of D. whittakeri (Marchant et al. 1982, Marchant 1986), 
despite the very detailed account of its form and phenology sent by Tepper to Mueller 
in 1882 along with specimens (correspondence held at MEL). Mueller annotated the 
sheets as D. whittakeri var. aphylla, but the name was never published, nor did Mueller 
adopt Tepper’s name. Bates (1991) demonstrated clearly that D. praefolia is distinct 
from D. whittakeri s. lat. by: its white tuber; habit of flowering on a lateral inflorescence 
before leaves emerge; and the possession of obovate, elliptic and/or orbicular leaves 
within the same rosette, 2-lobed stigmas and the highly unusual (for the family) involute 
leaf vernation. Nevertheless, despite being recognised at subspecific (Lowrie 1989) and 
later, specific rank (Gibson 1995, Lowrie 1998, CHAH 2006), D. praefolia continues to 
be regarded as part of D. whittakeri by some authors (e.g. Barker et al. 2005, Schlauer 
2006). However, its numerous differences from the other species described here strongly 
support its recognition at species rank. 

Selected specimens examined: South Australia: Talisker Conservation Park along walking trail 
near trig point and car park (35°37 , 0"S, 138 D 9'18"E), Duval 488 & Te, Millenium Seal Bank 
Partnership, 19 Jim 2006 (AD 198072); SA Water, Mount Bold Reservoir land off Scenic Road, 
Clarendon (35°6'57"S, 138°40’0"E), Robertson 225, 22 Apr 1999 (AD99917188); From scrubland 
2 miles (3.2 km] to the ENE of Clarendon (35°6'1"S, 138°39’37"E), Nash, s.n., 27 May 1967 
(AD96725303); Approximately 2.3 miles (3.7 km ] due W of Clarendon (35°6'41 "S, 138°34'23"E), 
Nash, s.tt., 9 Apr 1967 (AD96717033); In scrubland at Cherry Gardens, c. 22 km SSE of Adelaide 
(35°3 55 S, 138°39'55' E), Smith, 1856,28 Apr 1972 (AD97413171); Onkaparinga National Park 
(35°8 , 33”S, 138°35'16"E), Murfet 3163, 9 Apr 1998 (AD99906226); Deep Creek Conservation 
Park (35°38'S, 138°10'E), Murfet 1036b & Taplin, 20 May 1991 (AD99134053); 2 km E of Cape 
fervis (35°36'S, 138°5'E), Bates 16892, 10 Apr 1989 (AD99032067); Top ofWillunga Hill (35°20'S, 
138°30'E), Bates 17555, 10 May 1989 (AD99032066); 6.65 km NW of Cape St. Albans Light¬ 
house (35°46 53 S, 138°3'24"E), Overton, Canty & Kinnear, S. A. NPVVS Kangaroo Island Survey, 
NPKI40873, 19 Nov 1989 (AD99026189); 8.5 km NE of Parndana (35°44'55"S, 137°20’17"E), 
Croft & Dennis, S. A. NPXVS Kangaroo Island Survey NPKI40038, 13 Nov 1989 (AD99026187); 
On track into Gosse Crown Lands from Playford Highway about 2.5 miles [4 km] S of high¬ 
way (35°49’10"S, 136°52'0"E), Jackson 1516, 12 Apr 1982 (AD98231202); 9.5 km from Cape 
Borda Road, on West Bay Ravine Track, W side of track (35°48’S, 136°37'E), O’Leary 2594, 
24 Apr 1992 (AD99233265); Mount McDonnell area near radio towers (35°37'46"S, 137°18'47"E), 
Murfet 5349, 20 Aug 2006 (AD199083); Rex Ellis'propcrty, Hundred of Borda (35°50'19http:// 
www.vinodiversity.com/viticulture-and-environment.htmlS, I36°45'38"E), Jackson 1522, 26 
Apr 1982 (AD98231196); Wittow Creek, 1. 75 km S of East West Highway II, 0. 5 km W of 
Hickmans Road. Section 12, Hundred of Seddon (35°53’20"S, 137°14'0"E), Overton 1532, 5 Jul 
1991 (AD99143016); 7 km W of Rocky River Park H. Q. Rocky River floodplain (35°56'54"S, 
136°43'39"E), Robinson & Halstead, S. A. NPWS Kangaroo Island Survey, NPKI10547, 7 Nov 
1989 (AD99026183); From paddock behind Old Cemetery, Kingscote (35°39'21"S, 137°38'8"E), 
Jackson 615, 10 May 1969 (AD96949048); Vivonne Bay, S coast. 750 m F. of Harriet River bridge, 
50 m S of South Coast Road (35°58’0"S, 137°10'50"E), Overton 1912, 3 May 1992 (AD99223013); 
Bcyeria Conservation Park, W boundary, Willsons Road, 3 km E of Hundred Line Road (35°46'S, 
137°35'E), Overton 1941, 22 May 1992 (AD99232117); Piggot Range Road, Southern Mount 
Lofty Ranges (35°8'9.2"S 138°35T3.1"E), Conran 1972, 5 Jul 2006 (AD, ADU). 
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Drosera schmutzii Lowrie & Conran, sp. nov. 

Affinis Drosera whittakeri sed saepe breviter caulina. Folia rosularia spathulata 
petiolata el folia caulina verticillata (D. Stolonifera similis); petioli angusti canaliculati. 
Petala obovata, truncata, alba, 10-14 mm longa, 7-9 mm lata. Semina nigra, oblonga- 
irregularis, ruminata-reticulata, ad apicem et basi indenta, 1.3—1,5 mm longa, 1.2— 
1.5 mm x 0.8-0.9 mm lata. 

Type. South Australia: corner of South Coast Road and Elsegood Road, c. 20 km south 
of Kingscote, Kangaroo Island (35°46'11"S, 137°33'34"E), 6 Sep 2003, A. Lowrie 2816 & 
D.E. Murfet (holo: AD; iso: PERTH, MEL). 

Perennial herb , solitary, tuberous, green to red, with a leafy rosette, 3-4 cm diam. at 
anthesis. Tuber pale orange, ± broadly obovoid, c. 8 mm long, c. 8 mm diam., depressed 
laterally, enclosed in a number of dark brown papery sheaths at the end of a vertical 
subterranean stem 4-5 cm long. Leaves narrowly spathulate, few leaves adpressed to the 
soil surface, most semi-erect, a second distal leaf whorl often present on a stem c. 10 mm 
long (resembling the leaves of D. stolonifera), with 8-10 leaves per rosette; petioles 8-12 
mm long, 1-1.3 mm wide at base, dilated to 2-2.5 mm wide distally at base of lamina, 
adaxially canaliculate in section on distal leaves, less so on basal leaves, longitudinally 
ridged, margins entire, glabrous; lamina obovate to broadly obovate, 5-9 mm long, 
6-11 mm wide at anthesis, length and width of lamina commonly variable within same 
rosette, longitudinally depressed adaxially for two thirds, distal lamina often incurved- 
lunate (resembling D. stolonifera leaves), basal margins entire, distal margins dentate 
with apex dentate (more readily observed on abaxial surface), with glandular trichomes 
terminating each apical dentate marginal segment, insect-catching glands positioned 
on the adaxial surface near margin of lamina with slightly shorter glands medially, 
trichomes translucent red with dark red glandular heads, abaxial lamina glabrous, veins 
branched towards the apex (more readily observed in dried, blackened specimens). 
Inflorescence consisting of 1-3 terminal, short to elongated scapes, or flowers ± arising 
from the centre of the rosette. Flowers usually 2-7, pedicels ± similar in colour to 
leaves, 2.5-4 cm long, sparsely covered with scattered sessile glands, pedicels arching 
downwards in fruit. Sepals reddish, narrowly ovate to lanceolate, 4-7.5 mm long, 1.3-3 
mm wide, margins entire, apex a little irregularly serrate, abaxial surface black dotted 
(more easily observed in dried specimens), with a small number of scattered minute 
sessile glands similar to those found on the scape, otherwise glabrous. Petals adaxial 
and abaxial surface white, obovate, margin entire, apex retuse, 10-14 mm long, 7-9 
mm wide. Stamens 5, 3-3.5 mm long, filaments white, anthers white, pollen yellow. 
Ovary green, obovoid, 1.2-1.5 mm long, 1.2-1.3 mm diam. Styles and stigmas 3, white, 
1-1.5 mm long, each divided into many filiform branching segments, glabrous, 
stigmatic portion white, slightly dilated apically into single knob-like projection, 
papillose. Seed charcoal black, irregularly cuboid, sides ± flattened, 1.3-1.5 mm long, 
1.2-1.5 mm wide, 0.8-0.9 mm thick, micropyle small, ± hidden within an indented 
basal pole, apical pole indented, surface sculpture strongly irregular hexagonal, with 
weakly thickened anticlinal margins. (Figs 3 e, f; 4 8c 5) 

Etymology: the Latinised epithet schmutzii honours Father Erwin Schmutz SVD 
(Society of the Divine Word) of the German Catholic Centre, Collinswood South 
Australia who discovered this species. He is an accomplished and passionate field 
naturalist of flora, fauna and geology in Indonesia and South Australia. 

Habitat: Drosera schmutzii commonly grows in buff-yellow sandy clay with laterite 



Fig. 4. Drosera schtnutzii Lowrie & Conran, a, plant showing whorled distal leaves on stem; 
b, plant; c, cauline lamina; d, proximal basal rosette lamina; e, distal basal rosette lamina; 
f, sepal; g, petal; h, ovary and styles; i, style-stigmas, enlarged. Scale bars 10 mm (a, b), 5 mm 
(c-e), and 1 mm (f-i). Drawn by A. Lowrie from live material collected from the type location 
(A. Lowrie 2816 & D.E. Murfet) 
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Fig. 5. Drosera schmutzii (Conran 1525). a, habit; b, leaf showing narrow, semi-erect, canaliculate 
petiole; c, whorled cauline leaves and flowering scape (arrow); d, flower. Scale bars 10 mm 
(a, c, d) and 2 mm (b). 
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pebbles, with the underlying rock sandstone, in open sunny areas amongst Allocasuarina 
muelleriana (Miq.) L.A.S.Johnson (Casuarinaceae). It has also been found on red, iron- 
and aluminium-rich clay with iron-rich, pisolith (pea-like) gravels; Macgillvray white 
sands (derived from dune sands) with laterite intrusions; and in sandy soils in small 
shallow gnarnma holes in sheet limestone cap rock overlooking the ocean. The species 
often grows with another Kangaroo Island endemic: Stylidium tepperianum (F.Muell.) 
Mildbr. (Stylidiaceae). All of these habitats arc dry in summer. 

Distribution: Drosera schmutzii is a Kangaroo Island endemic that occurs across the 
island, but seems to be mainly in the northern and eastern areas (Fig. lc). It occurs 
along the N and E boundaries of the Flinders Chase National Park, but does not seem 
to be widespread inside the park, although this may represent lack of collecting. 

Conservation status: although common across the island and not immediately 
threatened, the majority of collections have been from areas that are subject to human 
impact (e.g. along roadsides) or are not in reserves. 

Notes: the species flowers from late June to September and has a dry dormancy period 
as a subterranean tuber over summer. Leaf colour varies from green to red in this 
species, but unlike D. aberrans and D. whittakeri , redder leaves seem to be a response to 
exposure to sunlight. 

Drosera schmutzii is distinguished by its very narrow, canaliculate, eglandular petioles 
(Fig. 5b); semi-erect leaves (Fig. 5a, c) and frequent presence of whorled leaves on a short 
axis (Fig. 5c), resembling the leaves of D. stolonifera Endl. It is further distinguished 
by its larger, irregularly cuboid seeds with very irregular testal sculpturing (Fig. 3e-f). 
These characteristics, as well as the differences noted between the other members of 
the D. whittakeri complex were consistent across the material examined, as well as for 
specimens grown under cultivation for several years by both authors. Even though 
there is some geographic and/or habitat overlap between the different taxa, at those 
few places where two or more of the complex co-occur there was no evidence in 
intergradations between them. 

It was at first thought that another larger, many-leaved, rosette-forming, multi- 
flowered taxon, related to the Drosera whittakeri complex occurred on Kangaroo Island 
(in addition to D. whittakeri, D. schmutzii and D. praefolia). However, while it occurs 
frequently on the island, it proved to be just a very robust form of D. schmutzii when 
grown in cultivation, apparently analogous to the robust forms of D. whittakeri s. str. 
from the Adelaide Hills. Although D. schmutzii grows in a range of habitats across the 
island, and often co-occurs with D. praefolia, it is only very rarely found growing with 
D. whittakeri (Clayton 2003 and pers. obs. by both authors). 

Climatic predictive distribution modelling at 75% tolerance (Fig. 6a) shows that 
the species is effectively confined to Kangaroo Island, with only possible extensions 
to the southernmost Fleurieu and Yorke Peninsulas under the 50% tolerance model 
(Fig. 6b). However, extensive searches in these areas failed to find any plants resembling 
D. schmutzii and in any case, D. whittakeri s. lat. is almost completely absent from the 
Yorke Peninsula. 
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Fig. 6. Predictive distribution modelling for Drosera schmutzii using BIOLINK, a, distribution 
pattern under 75% tolerance; b, model under 50% tolerance. Darker areas are those with higher 
predicted probability of occurrence. 


Selected specimens examined: South Australia: Kangaroo Island: South Coast Road, 24 Sep 
2002, Schmutz 8051 (AD, PERTH, MEL); Moffartt Road (35°48'12"S 137°59T9"E),Loivne2804 & 
Murfet, 6 Sep 2003 (AD, PERTH, MEL); Hog Bay Road (35°47'45”S 137°39'22"E), Lowrie2807& 
Murfet, 6 Sep 2003 (AD, PERTH, MEL); South Coast Road, Emu Ridge (35°47'36"S 137°32'28"E), 
Lowric2815 & Murfet, 6 Sep 2003 (AD, PERTH, MEL); Junction of South Coast Road & Elsegood 
Road (35°46T 1"S 137°33'34”E), Lowrie2816 & Murfet, 6 Sep 2003 (AD, PERTH, MEL); Junction 
of South Coast Road & Bark Hut Road (35°44’53"S 137°24'18"E), Lowrie 2817 & Murfet, 1 Sep 
2003 (AD, PERTH, MEL); Playford Highway (35°45'17"S 137 0 23'45"E), Lowrie 2818 Ik Murfet, 7 
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Sep 2003 (AD, PERTH, MEL); Playford Highway (35°46'42"S 137°21'45"E), Lowrie 2819 & Mur- 
fet, 7 Sep 2003 (AD, PERTH, MEL); Playford Highway, junction of McHughes Road (35°47'17"S 
137°H'43"E), Lowrie 2820 & Murfet, 1 Sep 2003 (AD, PERTH, MEL); Mount Stockdale Road 
(35°54'34"S 137°03'25"E), Lowrie 2823 & Murfet , 7 Sep 2003 (AD, PERTH, MEL); Vivonne Bay, 
hill above jetty area (35°59'49"S 137°1 TOT'E), Lowrie 2825 8s Murfet , 7 Sep 2003 (AD, PERTH, 
MEL); Vivonne Bay, Rees Airstrip, South Coast Highway (35°57'59"S 137°10'05"E), Lowrie 2827 
& Murfet, 7 Sep 2003 (AD, PERTH, MEL); Birchmoor Road (35°49'20"S 137°27'12"E), Lowrie 
2829A 8s. Murfet, 7 Sep 2003 (AD, PERTH, MEL); Hog Bay Road, 14 km E of Kingscote turnoff 
(35°46'21.0"S 137°37’33.4"E), Conran 1525, 28 Jun 2004 (AD, ADU); Corner of Halls Road and 
road to Kingscote, Kangaroo Island (35°46’21.4"S, 137°37'34.2"E), 20 Jul 2006, Conran 1990 & 
Duggan (AD, ADU); Playford l lvvy, 22.5 km SW of Kingscote, Kangaroo Island (35°46'21.4"S, 
137°37'34.2"E), 20 Jul 2006, Conran 1991 & Duggan (AD, ADU); 2 km W of Parndana on Play¬ 
ford Hwy, Kangaroo Island (35°47'20.6"S, 137°14'00.0"E), 20 Jul 2006, Conran 1994 & Duggan 
(AD, ADU); 2.5 km W of Gosse Richie Road turnoff, 27.5 km W of Parndana, Kangaroo Island 
(35°47'49.3"S, 136°57'04.3"E), 20 Jul 2006, Conran 1998 & Duggan (AD, ADU); c. 9.5 km N of 
S Coast Hwy along Gosse Richie Road, Kangaroo Island (35°54'02.3"S, 136°59'1 l.3"E), 20 Jul 
2006, Conran 2000 & Duggan (AD, ADU); 24.5 km NE of Vivonne Bay on S Coast Hwy, Kanga¬ 
roo Island (35 0 51'25.6"S, 137°25'04.7"E), 20 Jul 2006, Conran 2003 & Duggan (AD, ADU). 

Drosera whittakeri Planch., Ann. Sri. Nat. ser. 3 9: 302 (1848) 

Neotype here selected: South Australia: corner of Green Hill Road and Cemetery Road, 
Encounter Bay (35°32'25"S 138°36'23"E), A. Lowrie 2835 & D.E. Murfet, 8 Sept 2003 
(;neo : AD, isoneo: PERTH, MEL, K, HL). 

Illustrations: Lowrie (1998: 261); Lowrie (1998: 263, photos). 

Perennial herb, solitary, tuberous, green, orange-yellow or red, with leafy rosette, 4-8 cm 
diam. Tuber orange, ± globose, c. 6-10 mm long, c. 6-10 mm diam., depressed laterally, 
enclosed in a number of black papery sheaths at the end of a vertical subterranean stem 
4—5 cm long. Leaves broadly spathulate, adpressed to the soil surface, with 6-15 leaves 
per rosette; petiole 15-35 mm long, 4.5-5.S mm wide at base, dilated to 6.0-7.5 mm 
wide distally at base of lamina, longitudinally strongly 5-ridged, margin entire, glabrous; 
lamina obovate to broadly obovate, 10-15 mm long, 9-13 mm wide at anthesis, basal 
margin entire, distally dentate with apex dentate (more readily observed from abaxial 
surface), with glandular trichomes terminating each apical dentate marginal segment, 
insect-catching glands positioned on adaxial surface near margin of lamina with slightly 
shorter glands medially, trichomes green to translucent red with dark red glandular 
heads, abaxial lamina glabrous, veins branched towards apex (more readily observed in 
dried, blackened specimens). Inflorescence consisting of single flowers arising from the 
centre of the rosette, or sometimes terminal on a short (<10 mm) scape. Flowers up to 
20, pedicels ± similar in colour to leaves, 3-6 cm long, sparsely covered with scattered 
sessile glands, pedicels ± decumbent in fruit, prostrate or slightly arching. Sepals green 
to reddish, narrowly ovate-elliptic, 6-8 mm long, 3-4 mm wide, margins and apex 
entire, abaxial surface black dotted (more easily observed in dried specimens), with a 
small number of scattered minute sessile glands similar to those on scape, otherwise 
glabrous. Petals white, cuneate, margins entire, apex truncate-crenulate, 8-15 mm long, 
6-10 mm wide. Stamens 5, 4-5 mm long, filaments white, anthers white, pollen pale 
yellow. Ovary green, obovoid, 2—2.3 mm long, 1.7-1.9 mm diam. Style-stigmas 3, white, 
1.5-1.7 mm long, each divided into many filiform branching segments, glabrous, 
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stigmatic portion white, dividing apically into 4, flat-topped, papillose segments. Seed 
charcoal black, angular, ovoid-cylindrical, 1-1.3 mm long, 0.7-1 mm diam., micropyle 
within indented basal pole, apical pole indented, surface sculpture irregularly hexagonal 
with weakly thickened anticlinal margins. (Figs 2d; 3h,i). Chromosome number2n = 28 
(Kondo & Lavarack 1984). 

Typification: Planchon (1848) cited two specimens in his treatment of Drosera 
whittakeri: “In Novae-Hollandiae ora meridionali ad Port-Phillips; Gunn no. 6 in herb. 
Hook, et ad Encounter-bay; Whittaker ibid.” This collection was purchased by W.J. 
Hooker and is now housed at K (although apparently without the D. whittakeri and 
D. aberrans specimens). Because that citation includes elements from two species as 
defined here, D. whittakeri s. str. should be considered to be typified by the Whittaker 
collection “ad Encounter-bay; Whittaker ibid [in herb. Hook.]”, as it represents 
material from South Australia within the range of D. whittakeri, whereas the specimen 
“In Novae-Hollandiae ora meridionali ad Port-Phillips; Gunn no. 6 in herb. Hook.” 
is excluded as it represents material from Port Phillip Bay in Victoria, where only 
D. aberrans occurs. However, searches at K and BM have failed to locate any Whittaker 
or Gunn collections of D. whittakeri or related species. Because there are no collections 
referable to the original description, nor apparently any by either of those collectors 
from South Australia of this species, a neotype ( Lowrie 2835 & Murfet) has been 
designated front recent collections taken near Encounter Bay, near where Whittaker’s 
original collections were made and where the species is still locally abundant. 

Etymology: the epithet whittakeri honours Joseph Whittaker (1815-1894), a 
nurseryman from Breadsall, Derbyshire, England who collected c. 300 plant specimens 
from Adelaide and the southern Mount Lofty Ranges to Encounter Bay, South Australia 
from 1839-1840. 

Habitat: common in a range of soil types from sand to clay-loams, rarely lateritic 
gravels, but not on limestone-derived clays. The plants grow in full sun or partial shade 
in open woodlands, heaths and grasslands. 

Distribution: widespread through the Mount Lofty Ranges, South Australia as well 
as Kangaroo Island, with scattered collections from Yorke Peninsula (Fig. Id). The 
species extends east in the Murrayland to the Coorong National Park and Monarto 
Conservation Park, where its range overlaps narrowly with D. aberrans, but with no 
obvious intermediates. 

Conservation status: common and well represented in conservation areas. Not 
threatened. 

Notes: the species flowers July-October and has a dry dormancy period as a subterranean 
tuber over summer. Leaf colour does not appear to be a function of exposure, as green-, 
orange-yellow- and red-leaved forms grow together at many sites, and continue to do 
so under uniform cultivation (Clayton 2003 and pers. obs. by both authors), although 
plants also tend to turn redder with age. 

A larger, more-robust form of D. whittakeri has also been reported from the Adelaide 
Hills (Lowrie 1989, 1998; Clayton 2003) and often has many more flowers and semi- 
pendulous rather than prostrate fruits. Nevertheless, examination of populations 
across the species'range shows that there is gradual introgression between the forms, 
with no clear morphological or geographic boundaries. The robust plants often grow 
on relatively better soils (loams versus sands), often in association with Acacia paradoxa 
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DC. (Mimosacaeae), and their size might reflect increased soil nitrogen under these 
shrubs. However, since they continue to grow larger than the type (coastal backdune) 
form in cultivation, they might best be considered an ecotype. 

Selected specimens examined: South Australia: Mount Billy Conservation Park, Hindmarsh 
Tiers (35°25'27"S 138°34T2"E), Lowrie 2802 & Murfet , 5 Sept 2003 (AD, PERTH, MEL); Talisker 
Conservation Park (35°37'1 T’S I38°09'15"E), Lowrie 2831 & Murfet, 8 Sept 2003 (AD, PERTH, 
MEL); Beach-side heathland, Parsons Beach, Encounter Bay (35°37’59"S 138°28'45"E), Lowrie 
2834 & Murfet, 8 Sept 2003 (AD, PERTH, MEL); Corner of Green Hill Road & Cemetery Road, 
Encounter Bay (35°32'25''S 138°36’23"E), Lowrie 2835 & Murfet, 8 Sept 2003 (AD, PERTH, 
MEL); Piggot Range Road, Southern Mount Lofty Ranges (35°08’09.2"S 138°35'13.1"E), 
Conran 1972, 5 Jul 2006 (AD, ADU); Green Hill Road 350m N of road to Encounter Bay 
(35°32'05.3"S 138°36'09"E), Conran 1977, 5 Jul 2006 (AD, ADU); Playford Hwy, 22.5 km SW of 
Kingscote, Kangaroo Island (35°46'21.4"S, 137°37'34.2"E), 20 Jul 2006, Conran 1992 & Duggan 
(AD, ADU); 29 km VV of Parndana on Playford Hwy opposite Flinders Chase National Park, 
Kangaroo Island (35°47’32.6"S, 136°55'38.9''E), 20 Jul 2006, Conran 1996 & Duggan (AD, ADU); 
2.5 km W of Gosse Richie Road turnoff, 27.5 km VV of Parndana, Kangaroo Island (35°47'49.3"S, 
136°57'04.3"E), 20 )ul 2006, Conran 1997 & Duggan (AD, ADU); 4km S of Playford Hwy on 
Gosse Richie Road, Kangaroo Island (35°49’39.2’'S, 136°58’44.0"E), 20 Jul 2006, Conran 1999 
& Duggan (AD, ADU); c. 9.5 km N of S Coast Hwy along Gosse Richie Road, Kangaroo Island 
(35°54'02.3"S, 136°59' 11.3”E), 20 Jul 2006, Conran 2001 & Duggan (AD, ADU); 21 km E of Gosse 
Richie Road turnoff along S Coast Hwy (35°39'02.4"S, 137°07'38.4"E), 20 Jul 2006, Conran 2002 
& Duggan (AD, ADU); 5 miles [8 km] VV Murray Bridge (35°7'S 139°1 l'E), Filson 3027, 4 Aug 
1960 (MEL37462A); Belair National Park ca 7 miles [ 11.2 km] SSE Adelaide (35°0'S 138°37'E), 
Filson 1658,7 Sep 1958 (MEL37625A); Kalkaburg 15 miles [24 km] NVV from Ardrossan (34°16'S 
137°44'E), Tepper761, Jan 1880 (MF.L96940A); Near Mount Lofty (34°58'S 138°43'E), Teppers.n., 
1884 (MEL96943A); Yorke Peninsula, Tepper s.n., no date (MEL96948A); North Cunningham 
(34°25'S 137°48'E), Tepper 943, no date (MEL96950A); Georgetown 33°22'S 138°24'E), Richards 
s.n., 1893 (MEL96956A); Newland Head Conservation Park (35°38'S 138°3l'E), Murfet 1081b, 
4 Aug 1991 (MEL715861 A). 
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Abstract 

Romnalda ophiopogonoides Conran, P.I.Forst. et Donnon sp. nov. from the Cape Tribulation 
-Daintree area in the Wet Tropics bioregion of north-east Queensland is described, illustrated 
and compared with related species. A conservation status of Endangered is proposed. Notes on 
habitat, distribution and cytology and a key to the species of Romnalda are provided. 


Introduction 

The genus Romnalda P.F.Stevens (Asparagales: Laxmanniaceae) was erected to 
accommodate three species of erect-stemmed, strap-leaved, generally stilt-rooted 
rainforest monocots from northern Australia and New Guinea. Although superficially 
similar to Lomandm R.Br., especially the tropical L. banksii (R.Br.) Ewart, it differs in 
several features, not least of which is that Romnalda is always hermaphrodite, whereas 
all species of Lomandra are dioecious (Stevens 1978), or only rarely and sporadically 
bear a few hermaphrodite flowers on otherwise unisexual inflorescences (Briggs 1986). 
In this, Romnalda is much more like other Lomandroideae setistt Conran (1998) and 
in particular, superficially resembles the rare, strap-leaved, cauline understorey herb 
Chantaexeros longicaulis T.D.Macfarlane from moist tall open forests in far south-west 
Western Australia. 

Romnalda papuana (Lauterb.) P.F.Stevens is known from five localities in lowland 
rainforest in Papua New Guinea (including New Britain) and the island of Pulau Yapen 

Paper from the Australian Systematic Botany Society Conference held 
in Darwin, September 2007 



© 2008 Royal Botanic Gardens and Domain Trust 


ISSN0312-9764 


168 


Telopea 12(2): 2008 


Conran, Forster and Donnon 


in Indonesian Papua (Stevens 1978). The species is rare, mostly unprotected and in 
need of conservation (Shapcott et al. 2006). Henderson (1986) recognised two species 
in Australia: R. gmllata R.J.F.Hend. from several populations in two high altitude 
(>600 m) cloud forest regions in the Daintree area of the Wet Tropics bioregion of 
north-east Queensland, where it is currently listed as Rare under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC 1999) (DEH 
2006), although it has been de-listed in Queensland. A second species, R. strobilacea 
R.J.F.Hend. & P.R.Sharpe, is known from a small number of rainforest pockets on 
basaltic soils in south-east Queensland (Logan River Branch SGAP (Queensland 
Region) Inc. 2005) and is listed as Vulnerable under both Federal (EPBC 1999) and 
State (Nature Conservation Act 1992) legislation. 

Since Henderson’s (1986) treatment, another taxon with restricted distribution has 
been discovered in the Cape Tribulation - Daintree area (specifically in the region of 
Cooper Creek) in the Wet Tropics bioregion. This taxon has been known under the 
HISPID code names of Romnalda sp. (Roaring Meg P.I.Forster+ PIF4402) (Forster 
1994) or R. sp. (Cooper Creek P.I.Forster-t- PIF4402) (Forster 1997, 2002, Wang 2007). 
Although bearing some similarities to R. grallata, the taxon differs in a range of features 
and largely occupies a different niche of the Wet Tropics bioregion, although there are 
some places where the two are sympatric. 

Population genetic studies of Romnalda (Shapcott et al. 2006) showed clearly that the 
Cooper Creek plants were distinct from R. grallata, although occasional hybridisation 
occurs when the two species are sympatric. The new taxon, described below as Romnalda 
ophiopogonoides, is regarded as Endangered (Shapcott et al. 2006), although it has yet to 
be officially listed as such. It is given this status because there are only about 500 plants 
at the three known localities, many of which are in areas of private land adjacent to 
National Parks, or along walking tracks where they may be subject to tramping effects. 


Methods 

Flerbarium specimens of R. ophiopogonoides and other Romnalda species lodged at BRI 
and AD were examined for as many populations as possible using Scanning Electron 
Microscopy (SEM) and a stereo dissecting microscope, as were living specimens of 
these species growing at ADU. Morphological descriptions were based on fresh, dried 
and spirit material. All three species of Australian Romnalda have been examined in the 
field and vouchered by the second author. 

Leaf anatomy studies used dried material for consistency, with the samples rehydrated 
in warm water. Iransverse sections were cut with a sliding microtome at 10—15 pm, 
stained with 1% aqueous Toluidine Blue and mounted in CrystalMount®. Cuticles were 
prepared following the methods of Christophel and Lys (1986), stained in 0.5% aqueous 
Crystal Violet, mounted in CrystalMount® and examined using Nomarski Differential 
Interference Contrast microscopy. 1 he cuticles were compared using a modified version 
of the cuticular character set for Cordyline Comm, ex R.Br. (Conran 1997). 

Chromosome counts were made from actively growing root tips excised from cultivated 
plants and pre-treated for 2 hours in 250 ppm 8-hydroxyquinoline, as well as meiotic 
counts from buds where available. Fixation used Bradley’s fixative (4:3:1 chloroform: 
ethanol: glacial acetic acid) for at least 24 hours followed by storage in 70% ethanol 
at -20°C. Root tips were hydrolysed for 20 minutes in 5N HC1 at 20°C, and rinsed 
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in distilled water (2 x 10 mins). Anthers and root tips were stained for 20 min and 
squashed in a drop of Carbol Fuchsin (Prakash 2000). Coverslips were removed by the 
freeze method of Conger & Fairchild (1953) using a -80°C freezer, the slides air-dried 
and specimens mounted in Gurr’s EuparaP. Chromosome spreads were counted and 
photographed under oil-immersion. 


Results and Discussion 


Morphology 

Comparison of R. ophiopogonoides with the other members of the genus shows that it 
differs in a range of morphological features (Table 1). The stems are shorter than the 
other Australian taxa and the leaves are smaller and generally with fewer teeth, and 
unlike R. gmllata , are concolorous. In addition R. gmllata lacks the persistent bracts 
of R. ophiopogonoides. The new species is very unlike R. strobilacea in inflorescence 
size and flower cluster position. The flowers are similar in size to R. papuana, but the 
stamens of R. ophiopogonoides differ in their combination of filament and anther size 
and shape characteristics from the rest of the genus. Similarly, the ovary and style 
are smaller than in R. papuana. The fruit seems to be intermediate in size between 
R. grallata and the other species although this is based on data from the single known, 
not quite mature, capsule. 

Anatomy 

Investigation of the epidermal anatomy of the three Australian species of Romnalda 
(Fig. 1) showed that they differed both in mean cell size as well as aspects of cuticular 
sculpturing (Table 2). In general, the cells in R. ophiopogonoides were larger on both 
surfaces than in the other two taxa, but the stomata were intermediate in size and the 
subsidiary cells closer in size to R. grallata. The cuticles of R. ophiopogonoides were 
unsculptured, again resembling R. grallata. 

Internal leaf anatomy for the Australian species (Fig. 2) showed that there were differences 
in thickness and fibre distribution (Table 2). The leaves of R. ophiopogonoides were 
thinner than the other two, and although resembling R. grallata in lacking hypodermal 
fibres and possessing fibre bundle extensions and leaf marginal fibre masses, the new 
species differed from both R. grallata and R. strobilacea in the rarity of fibres scattered 
in the chlorenchymatous outer mesophyll. 

Cytology 

The chromosome number for the new species is 2 n = 16 (Fig. 3), the same as that 
reported for R. grallata by Flenderson (1986). 

Biogeography and Ecology 

The genus was regarded by van Steenis (1985) as an Australian element that had 
expanded to Malesia. Within New Guinea, the isolated Vogelkop and island disjunctions 
follow a recurring pattern seen in other organisms with low dispersal ability and/or 
specific habitat needs such as birds of paradise, invertebrates and numerous plants 
(Heads 2001). This pattern is thought to have arisen as the Australian plate moved 
northwards, accreting land masses to the north as it went. 
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Table 1. Morphological comparison of Romnalda spp. 


Character 

R. grallata 

R. ophiopogonoides 

R. papuana* 

R. strobilacea 

Max. stem length 
(cm) 

40 

6 

5 

10 

Leaf length x 
width (mm) 

120-350 x 7-16 

60-120 x 3-5 

220-380 x 4-5 

500-800 x 8-13 

Leaf apical teeth 

4-8 

3-4 (rarely 5) 

5-12 

absent (rarely 
1-3) 

Leaf surfaces 

discolorous 

concolorous 

concolorous 

inconspicuously 

discolorous 

Inflorescence 

9-30 

8-20 


length (cm) 

<20 

60-90 

Flower clusters 

axillary and along 

axillary and along 

axillary, 

branch apices 


branches 

branches 

branches and 
branch apices 



Bract persistence 

withering early 

persistent 

persistent 

persistent 

Sepal shape 

ovate-deltoid 

deltoid 

ovate 

elliptic 

Sepal length x 

3.5-4.0 x 

3.0-3.5 x 

3.0-3.5 x 

2.8-3.2 x 

width (mm) 

1.1-1.4 

1.0-1.2 

1.0-1.2 

0.8-1.1 

Petal shape 

elliptic-oblong 

ovate-elliptic 

elliptic 

obovate- 

obcordate 

Petal length x 

4.0-4.5 x 

3.5-4.0 x 

3.5-3.8 x 

2.3-2.7 x 

width (mm) 

1.2-1.5 

1.1-1.4 

0.7-0.8 

0.6-0.8 

Filament shape 

Filament length 

linear 

narrow triangular 
towards base 

narrow 
triangular 
towards base 

triangular 
towards base 

outer; inner; 
anther (mm) 

c. 2.0; 2.5; 1.0 

c. 2.0; 2.0; 0.6 

c. 2.2; 2.5; 1.0 

c. 1.0; 0.6; 0.6 

Ovary length 

(mm) 

C. 1 .5 

c. 0.75 

c. 1.5 

c. 1.0 

Style shape 

apically 

geniculate 

straight to curved 
apically 

straight 

curved 

Style length (mm) 

3.25-3.75 

1.75-2.25 

0.8-1.2 

0.75-1.0 

Fruit shape 

ovoid, short- 

hemispherical, long- 

ovoid, short- 

depressed 

Fruit length x 

beaked 

beaked 

beaked 

globular, 

apiculate 

width (mm) 

c. 10 x 10 

c. 8 x 5.5 

4-5 x 3-4 

4.5-6 x 4.5-6 

Chromosome 

number 

n = b; 2n = 16 

n = 8; 2n = 16 

not known 

2n = 16 


* data mostly from Stevens (1978). 
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Fig. 1 . Romnalda leaf abaxial epidermal anatomy, a, R. grallata, from Conran 2299 (ADU); 
b, R. ophiopogonoides, from Sankowsky 2717 (BRI, ADU); c, R. strobilacea, from Conran 2300 
(ADU). Scale bars = 50 pm. 
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Fig. 2. Romnalda leaf internal anatomy, a, c, e, lamina in transverse section; b, d, f, detail 
of vascular bundles and associated tissues, a-b, R. grallata, from Conran 2299 (ADU); 
c-d, R. ophiopogonoides , from Sankowsky2717 (BRI, ADU); e-f, R. strobilacea , from Conran 2300 
(ADU). b = fibres associated with vascular bundles, c = fibres associated with chlorenchyma, 
h = hypodermal fibres, arrows indicate marginal fibre bundles. Scale bars a, c, e, = I mm; 
b, d, f, = 250 pm. 
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Fig. 3. Romnalda ophiopogonoides chromosomes, voucher from Sankowsky 
271 7 (BRI, ADU). Scale bar = 5 pm. 


The similarly narrow and disjunct population patterns in Australia suggest that 
Romnalda is restricted through its apparently low dispersal ability and relatively specific 
habitat requirements. Plants of the Australian species show no specific adaptations for 
dispersal and the seeds are unprotected and short lived (JGC unpubl. obs.). There is 
some evidence that the plants can disperse locally along waterways by fragmentation ol 
the colonies during the wet season (G. Sankowsky, pers. comm.), but this is a ‘downhill 
only’ option and not likely to lead to long distance dispersal. 

Taxonomy 

Romnalda ophiopogonoides Conran, P.I.Forst. et Donnon, sp. nov. Fig. 4 

Affinis R. grallatae. Herba caespitosa; radices gralliformes. Folia numerosa, 6-12 cm 
longa, minute 3(-4) -dcntata. Flores fasciculati in ramulis et axillis portati; bracteae 
numerosae, persistentes. Petala longiora sepalis; stylus ovario minimum duplo 
longior. 

Holotype. Queensland: Cook District: Mount Sorrow track before razorback, Daintree 
National Park, 2.5 km W of Cape Tribulation, P.I. Forster PIF21988, R. Booth, R. Jago & 
R. Jensen, 2 Dec 1997 (BRI [ 1 sheet + spirit]). (Iso: MEL, QRS). 

Plants 10-15 cm tall, tufted to clump forming. Stems to c. 6 cm long, branching, erect 
with wiry, stilt-like adventitious supporting roots. Leaves numerous, 6-12 cm long, 
3-5 mm wide, concolorous, obtuse to truncate with 3-4 (rarely 5) minute apical teeth. 
Inflorescence 8-20 cm long, simple or few-branched; peduncle dark purplish green; 
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Fig. 4. Romnalda ophiopogonoides Conran, P.I.Forst ct Donnon. a, plant; b, flower and buds, 
lateral view showing persistent bracts c, flower, front view showing straight style and conspicuous 
scattered wax crystals on the peduncle; d, developing fruit showing asymmetrical development 
and stylar beak, from Conran 2298 (ADU). Scale bars a, = 20 mm, b-d, = 2 mm. 
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flowers clustered in branch axils and along branches. Flowers white, each subtended by 
a small, brownish purple persistent bract. Outer perianth whorl of 3 sepals deltoid, 3.0- 
3.5 mm long and 1-1.2 mm wide, abaxial apex purple. Inner perianth whorl of 3 petals 
ovate-elliptic, 3.5-4 mm long and 1.1-1.4 mm wide. Stamen filaments basally narrow- 
triangular, pale cream, outer 3 to 2.0 mm long, fused basally to sepals for 0.25 mm, inner 
3 to 2.0 mm long, fused basally to petals for 0.75 mm; anthers c. 0.6 mm long. Ovary 
c. 0.75 mm long; style 1.75-2.25 mm long, straight or curved apically, tapering, stigma 
minute. Capsule hemispherical, 7-9 mm long, 5-6 mm wide, somewhat flattened and 
tapering into a long, persistent stylar beak abaxially (at least in immature fruit). Seed 
not seen. Chromosome number n - 8, 2n = 16 (Fig. 3, voucher Sankowsky 2717). 

Etymology: the specific epithet is derived from the generic name Ophiopogon (Greek 
for snake’s beard) and the Greek suffix -oides (meaning ‘to resemble’); in reference to 
the resemblance of this species to the widely cultivated Ophiopogon japonicus (Thunb.) 
Ker Gawl. (Mondo Grass). 

Habitat: the new species grows in generally low altitude (<800 m) rainforests (complex 
mesophyll to notophyll vineforests; Webb 1959) on substrates derived from granites 
or metamorphics. It occurs as a forest floor herb in extremely low light, high moisture 
and high humidity environments. These habitats are characterised by high species 
endemism and diversity, indicating long term environmental stability, apart from 
occasional devastation by cyclones (Tracey 1981, Crisp et al. 2001). 

Distribution: currently only known at four localities in the Cape Tribulation area 
(Fig. 5) along the upper Cooper Creek, Roaring Meg Creek, and near Mt Sorrow in 
Daintree NP. 

Conservation status: this species has a limited distribution, small total population 
size (c. 500 plants) and many of the known plants are exposed, e.g. growing along 
walking tracks or in unprotected areas subject to human impact and/or development. 
Moreover, given the mutual potential genetic contamination in areas where the species 
is sympatric with the equally rare R. grallata, conservation of both taxa becomes an 
issue. There is some overlap in flowering times between them, and both species and 
their hybrids appear to be self-compatible and capable of introgression (Shapcott 
2006). Romnalda ophiopogonoides can be categorised as Endangered on the basis of the 
criteria A4c,e; B2(i-v),D2 (IUCN 2001). 

Specimens examined: Queensland: Cook District: Roaring Meg Creek just below junction with 
Alexandra Creek, L.J. Webb 11667 & J.G. Tracey, Jun 1973 (BR1); Roaring Meg Creek near Mt 
Pieter Botte, Daintree National Park, A. Shapcott RGC7, 5 Nov 2003 (BRI); Track to Mt Sorrow 
razorback, Daintree National Park, A. Shapcott RGC6, 3 Jun 2003 (BRI); End of Turpentine 
Road, Little Cooper Creek, A. Shapcott RGC4, 2 Jun 2003 (BRI); Headwaters of Cooper Creek, 
3.5 km W of Thornton Beach, RI. Forster P1F4402 & M.C. Tucker, 17 Jun 1988 (BRI, CANB); 
Turpentine road, Cooper Creek, L.W. Jessup GJD2814 & al., 26 Nov 1989 (BRI); Near Cooper 
Creek, G. Sankowsky 655 & N. Sankowsky, 13 Sep 1987 (BRI); Near Cooper Creek, G. Sankowsky 
2717, Dec 2006 (BRI, ADU). 

Notes: flowering occurs over an extended period, but mainly from June to November. In 
cultivation, plants flower more or less continuously across the year , with buds, flowers 
and fruits all carried at the same time (Conran pers. obs.) but fruit are almost unknown 
in the field (G. Sankowsky pers. comm.). Flowering in Romnalda ophiopogonoides also 
follows an altitudinal gradient, with the latest flowering populations occurring at 
higher, cooler altitudes (Shapcott et al. 2006). 
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Romnalda ophiopogonoides is closest to R. grallata and then to R. papuana, although it is 
distinct genetically (Shapcott et al. 2006), morphologically (Table 1) and anatomically 
(Table 2). Genetically it differs mainly in allelic frequencies rather than unique 
alleles, but the degree of difference is comparable with that seen between the other 
species, supporting recognition at specific rank. Although there is some evidence of 
hybridisation with R. grallata when they are sympatric, they remain distinct at most 
localities. Flowering time seems to be climate-determined in Romnalda and altitudinal 
variation in flowering for R. ophiopogonoides seems to maintain genetic isolation of the 
populations, as well as maintaining reasonable levels of reproductive isolation from 
R. grallata (Shapcott et al. 2006). 

Key to the species of Romnalda 

1 Style shorter than ovary. 2 

1* Style at least twice as long as ovary. 3 

2 Plants less than 0.5 m tall; flower clusters along non-elongating branches, in axils and sub¬ 
terminal; leaves with 5-12 apical teeth. R. papuana 

2* Plants over 0.5 m tall; flower clusters sub-terminal, floral axis elongating; leaves without 
apical teeth (or rarely 1-3) . R. strobilacea 

3 Plants less than 15 cm tall; leaves mostly with 3 (rarely 4 or 5) apical teeth; style straight or 

apically curved; fruit flattened abaxially. R. ophiopogonoides 

3* Plants more than 15 cm tall; leaves with 4-8 apical teeth; style apically geniculate; fruit 
globular . R. grallata 



Fig. 5. Distribution of Romnalda ophiopogonoides (•) and R. grallata (□) in the Wet Tropics 
bioregion of north-east Queensland. 
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Abstract 

Australia’s three native bamboo species - Batnbusa arnhemica, Mullerochloa moreheadiana and 
Neololeba atra - are restricted to northern Australia. The most parsimonious explanation for 
the occurrence of bamboo in Australia is that there have been at least three founder events 
from Asia, but other possibilities exist including an Australian radiation involving Neololeba and 
Mullerochloa. Bambusa arnhemica may be allied to the Asian B. blumeana which occurs as close 
as Timor. 1 summarise historical evidence and biogeographic patterns for B. arnhemica, and 
describe the flowering wave phenomenon in the species, evidence which collectively suggests that 
B. arnhemica is neither very ancient nor very recent in origin. Current studies of the population 
genetics of B. arnhemica, and of the relationship between Australian and Asian bamboos, may 
yield fascinating further biogeographic insights. 


Introduction 

The tall, gracefully-arching leafy culms of bamboo are not characteristic of the Australian 
environment and, at a popular level at least, there is some resistance to the notion that any 
bamboo could be native to the continent. A negative view of bamboos has been reinforced 
by the invasiveness of several leptomorph (running) temperate-zone Asian species of 
Phyllostachys Siebold & Zucc. that are weeds in parts of south-eastern Australia (Lazarides 
2002). Australia has three native bamboo species (Mallett & Orchard 2002) that, being 
confined to remoter tropical regions of the continent (Fig. 1), are not well known and have 
received almost no scientific attention until recently. 

The three species are Batnbusa arnhemica F.Muell., Neololeba atra (Lindl.) Widjaja, and 
Mtdlerochloa moreheadiana (F.M.Bailey) K.M.Wong (Table 1). Bambusa arnhemica is a 
robust, erect, clumping bamboo endemic to the higher rainfall north-west of the Northern 
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Territory. It grows mainly in riparian forests and occasionally on rocky hillsides and other 
fire-sheltered non-riparian sites, ranging from Kakadu National Park west and south-west 
to the Daly River and north to Melville Island, often occurring in monodominant stands 
(Franklin & Bowman 2004). Neololelm atra is a slender, clumping, large-leaved species 
found in scattered locations in rainforest and vine-thicket along the Queensland coast 
from Mackay to the Torres Strait and also in New Guinea, the Moluccas, northern Sulawesi 
and the Philippines (Widjaja 1997). Mtillerochloa moreheadiana is a rampant, non-twining 
scrambler endemic to the wet tropics of Queensland (Wong 2005), where it is known from 
the Innisfail and Daintree areas. 

Cusack (1999) and Leu (2001) refer to Schizostachyum sp. ‘Murray Island’ as a fourth 
native species from the Torres Strait. However, this record is apparently not supported by 
herbarium specimens, its generic placement is speculative, and my enquiries suggest the 
relevant populations are likely to be remnants of disused plantations. On current evidence, 
these reports cannot be accepted as evidence that the species has established in the wild, let 
alone that it is a native species. 

How did the three species reach Australia and how long have they been here? What is their 
relationship to Asian bamboos? Are B. arnhentica and M. moreheadiana truly endemic? Do 
they represent an Australian radiation', separate colonisation events from Asia, or Gondwanan 
remnants? I hese questions are necessarily grounded in taxonomic interpretation, and it is 
only in the past decade that the status of these species has been evaluated with sufficient 
care to allow the generation of plausible historical biogeographic hypotheses. In this paper, 



Fig. 1. Distribution of native bamboos in Australia. Data for Bambusa amhemica are from the 
dataset underlying the distribution map in Franklin & Bowman (2004). Data for Neololeba 
atra and Mullerochloa moreheadiana are from CPBR (2007). 
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I will summarise current understandings about the taxonomic status and relationships of 
Australian native bamboos and briefly explore the emergent biogeographic implications. 

Background: 'woody' bamboos 

The ‘woody’ bamboos (Poaceae: Bambuseae) are a putatively monophyletic sister group to 
the herbaceous bamboos, tribe Olyreae, which together comprise the Bambusoideae (Zhang 
& Clark 2000, Grass Phylogeny Working Group 2001). The vernacular name ‘bamboo’ can 
generate confusion and reflects a chequered history of taxonomic interpretation (Clark 
1997): in this paper, the term is taken to mean a member of the tribe Bambuseae. 

The major centre of diversity is in Asia, especially southern China, with over 1,000 species 
in the Asia-Pacific region (Bystriakova et al. 2003). A second, lesser centre of diversity 
is in higher-rainfall tropical and temperate regions of Latin America with c. 430 species 
(Bystriakova et al. 2004). Five species occur naturally in continental Africa, 33 in Madagascar 
and three in the United States (Bystriakova et al. 2004, Triplett et al. 2006), along with 
three in Australia. No species occur naturally in Europe, although fossil bamboos have been 
found in Poland (Worobiec & Worobiec 2005). 

Bamboos are obligately and fundamentally clonal. A feature of many species is a vegetative 
growth phase that may last decades or even centuries (Janzen 1976). Though at least a few 
species flower annually, many flower only at the end of this growth phase and either die, 
or their above-ground parts die, after flowering. Even more intriguing, many semelparous 
species flower and die synchronously and in spatio-temporal waves. The molecular 
mechanisms underlying the timing of these events remain “basic biological mysteries” 
(Judziewicz et al. 1999). A morphological corollary to this behaviour is the iterauctant 
inflorescence of some species, in which the pseudospikelets bear basal buds and are thus, 
theoretically, capable of indefinite proliferation. An ecological corollary of gregarious 
semelparity is a strong tendency for bamboos to occur in monodominant stands (Franklin 
& Bowman 2003, Griscom et al. 2007) or, in open forests, as monodominant understoreys 
(Saitoh et al. 2002, Taylor et al. 2004, Holz & Veblen 2006). 

Probably no other large group of vascular plants is as poorly understood taxonomically 
as the Bambuseae. Natural selection appears to have favoured vegetative diversification. 
Key features such as rhizomes, culms, branch buds, branch complements and culm leaves 
do not fit well on standard herbarium specimen sheets and are not often collected. The 
flowers of many species are rarely available, and some species have been described without 
them. An Australian example is that the flowers of M. moreheadiana were first formally 
described by Clifford (1993), 104 years after the species was described. Furthermore, 
molecular techniques have yet to make substantial inroads into challenges at the generic 
and species levels. 

The genus Bambusa Schreber, to which all three Australian bamboos were attributed until 
recently, appears to have been used as a repository for species of unknown affiliation. 
Ohrnberger (1999) recognized 139 species in Bambusa with a distribution centred in south 
Asia and extending north to Japan and south-east to the Solomon Islands and northern 
Australia, with an outlying species in Madagascar. The genus is demonstrably polyphyletic 
with at least some species of Dertdrocalamus nested within it (Sun et al. 2005). Over recent 
decades, a considerable number of genera have been raised to accommodate obviously 
aberrant species or discrete groups (see brief reviews in Sun et al. 2005, Wong 2005). 
However, this process has proceeded in the absence of any clear definition of Bambusa, 
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a problem at least partly addressed by Wong’s (2005) “improving circumscription” of the 
genus. It remains unclear how many more nomenclatural changes are required to reduce 
Bambusa to coherent monophyly. 

Taxonomic appraisals of Australian bamboos 

After an early, chequered nomenclatural history (see Spencer 1986 for a brief summary), 
Queensland populations of the taxon now known as Neololeba extra were attributed to 
Dendrocalamus forbesii , a species described from New Guinea by Ridley (1886). Holttum 
(1967) transferred D. forbesii to Bambusa based on the rhachilla having distinct and equal 
internodes and lemmas of equal length. Whilst acknowledging its similarity to Bambusa 
atra, a species from New Guinea through to Sulawesi and the Philippines, Holttum 
considered them separable on the length of the lemma (8-10 mm in B. atra, 6-7 mm in B. 
forbesii). Widjaja (1997) argued that B. forbesii was indistinguishable from B. atra, reducing 
it to synonymy with the latter name taking precedence. At the same time, she described 
the new genus Neololeba, to which she transferred B. atra and described four new species 
from Indonesia. Neololeba can be distinguished from Bambusa by its simple branching 
system and a range of floral characteristics including pseudospikelet shape, the length of 
the rhachilla internodes, the absence of lodicules, and ovary shape. Neololeba also lacks the 
basal branches and robust, thick-walled culms of Bambusa. 

Based on the original description by Mueller (1886), B. arnhemica has always been officially 
treated as an Australian endemic. Mueller’s description was brief and although it does 
include a description of flowers - contrary to assertions by a number of subsequent authors 
including Ohrnberger (1999) - it was insufficient to ascertain the aptness of its placement 
in Bambusa nor to identify or exclude synonymy with Asian species. Mueller also raised the 
possibility that a second species occurred within the range of B. arnhemica. Franklin (2003a) 
found no evidence of a second species and concluded that, notwithstanding considerable 
discrepancies in the literature in the circumscription of Bambusa, B. arnhemica was a typical 
Bambusa based on pseudospikelet, floret and caryopsis features and the presence of thorns 
on the basal branches. The only possible discrepancy was that Bambusa species typically 
have lobed culm sheath auricles, but these are much reduced in B. arnhemica as they also 
are in B. balcooa Roxburgh (Stapleton 1994). Wong (2005) subsequently concurred with 
this judgement. 

I also compared B. arnhemica with descriptions or illustrations of 14 other species of 
Bambusa known to have thorns (Franklin 2003a). Two of these, B. bambos (L.) A.Voss 
(syn. B. arundinacea) and B. blumeana J.H.Schultes are robust dumpers that are widely 
distributed (naturally and/or in cultivation) in Asia, with B. blumeana widespread in, and 
probably native to, Timor (Muller et al. 1998), 650 km north-west from the natural range 
of B. arnhemica. Most of the other species are of restricted distribution and many occur in 
China. Bambusa arnhemica appears to be closer to B. blumeana than B. bambos but can be 
distinguished from both on a number of vegetative and floral characteristics (Table 2). However, 
the smaller stature of B. arnhemica may be attributable to harsher growing conditions, and 
occasional clumps exceed 20 m in height and have culms to 13 cm in diameter (pers. obs.). 

In providing the first description of the flowers of Bambusa nxoreheadiatxa, Clifford (1993) 
noted that its floral structures were consistent with the circumscription of Bambusa provided 
by Holttum (1967) with the exception of the number of anthers (Table 1). In contrast, 
Muller (2001) drew attention to a number of unusual vegetative traits of the species and 
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Table 1. Taxonomic history, distribution and key morphological features of the three Australian 
native bamboo species. 

Morphological features selected for comparison of Australian species only. 



Bambusa 

arnhemica 

Neololeba atra 

Mullerochloa 

moreheadiana 

Original description 

Mueller (1886) as 

B. arnhemica 

1. Ridley (1886) 
as Dendrocalamus 
forbesii 

2. Lindley (1815) as 
Bambusa atra - never 
applied to Australian 
populations 

F.M.Bailey (1889) as 
Bambusa moreheadiana 

Source of current 
nomenclature 

status quo confirmed 
by Franklin (2003a) 
and Wong (2005) 

Widjaja (1997) 

Wong (2005) 

Other synonyms 


Bambusa forbesii 
(Holttum 1967) 
also Arundinaria 
cobonii, Gigantochloa 
novoguineensis 


Australian 

distribution 

the north-west of the 
Northern Territory 

Queensland: 1. 

Mackay; 2. Daintree; 

3. Iron Range; 4. 

Torres Strait 

Queensland wet tropics: 
populations in the 
Daintree and Innisfail 
regions 

Non-Australian 

distribution 

- 

north to the 

Philippines 

- 

Habit 

robust dumper to 

20 m 

clumping, to 12 m 

scandent (non-twining); 
loosely clumping 

Culms 

robust: to 10(—12) cm 
diameter; 

internodes mostly < 

40 cm long 

thin-walled, < 4 cm 
diameter; 

internodes 30-80 cm 
long 

< 4.5 cm diameter; 

internodes < 30 cm long 

Branches 

often » 3 per node 

1-3 per node 

1 to many per node 

Foliage leaves 

< 20 cm long 

> 30 cm long 

mostly < 30 cm long 

Pseudospikelets 

to 45 (-70) mm long 

< 20 mm long 

5-10 mm long 

Lodicules 

3 

absent 

3 

Anthers 

6 

6 

4 

Features 

branches often 
present near culm 
base, thorny 

slender, thin-walled 
culms with long 
internodes and no 
basal branches; large 
leaves 

primary branches 
often reiterate culms, 
producing "culm 
sequences" to 60+ m 
long; branch buds in 
contact with the ground 
may develop rhizome-like 
structures 


Table 2. A comparison of traits useful to distinguish Bambusa arnhemica from two widespread Asian thorny Bambusa species. 

Data on B. bambos and B. blumeana are from Dransfield & Widjaja (1995) and from observations by the author of cultivated specimens. 
Character B. arnhemica B. bambos B. blumeana 
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argued that it was quite unlike typical Batnbusa species. Wong (2005) has since provided 
a thorough reappraisal of the taxon in tandem with a tighter circumscription of Batnbusa, 
drawing attention to a range of vegetative and floral features that render it unique amongst 
bamboos. Noteworthy amongst these is the capacity of primary branches to reiterate culms, 
thus forming “culm sequences”, and for branch buds in contact with the ground to develop 
rhizome-like structures. He placed it in the new, monotypic genus Mullerochloa, named in 
recognition of contribution of Len Muller, the north Queensland resident who recognised 
and drew attention to the uniqueness of the species. The affinities of Mullerochloa are 
unclear but may lie with Soejatmia K.M.Wong and Neololeba (Wong 2005). 

Bambusa arnhemica - an historical and biogeographic case study 

Endemicity may be interpreted as indicating that B. arnhemica has been in Australia for 
a long time. However, there are at least two plausible alternative hypotheses that could 
involve relatively recent arrival from Asia: a. that it is recently derived from B. blumeana in 
Timor or elsewhere; or b. that its parent population in Asia has since gone extinct. Historical 
and ecological perspectives provide context for considering these as yet unresolved 
alternatives. 

The species was well-established in its current range before the arrival of Europeans, as the 
early European explorers found bamboo in abundance along many watercourses where 
B. arnhemica is known today (Table 3). The popular suggestion that Macassan trepangers 
introduced B. arnhemica to northern Australia from Sulawesi or nearby islands in the 
18 th or 19 lh centuries (White 1971) is not supported by the presence of live bamboo at 
Macassan camp sites or nearby springs (Macknight 1976, Bindon 1991, Mitchell 1995). 
In contrast, the introduced Tamarind tree Tamarindus indica L. is commonly associated 
with these situations. Furthermore, because trepang is most abundant in clear water, the 
major trepanging grounds in northern Australia were off rocky rather than mangrove-lined 
coasts. Thus it was that Macassan camp sites were concentrated from Cobourg Peninsula 
east to the Gulf of Carpentaria, and along the Kimberley coast in the west (Macknight 1973, 
1976), a distribution that almost perfectly excises the coast adjacent to which B. arnhemica 
grows (Franklin & Bowman 2004). 


Table 3. Some early European records of bamboo in the Northern Territory. 


1839 

John Lort Stokes 

Dam/in Harbour 

Stokes (1846) 

1845 

Ludwig Leichhardt 

South Alligator River 

Leichhardt (1847) 

1862 

John McDouall Stuart 

Mary and Adelaide Rivers 

Stuart (1865) 

1866 

John McKinlay 

Margaret, McKinlay, Mary 

Rivers and tributaries of the 
South Alligator River 

McKinlay (1866) 


A plausible but hypothetical case has been made that Aboriginal people could have reached 
Australia on bamboo rafts (Flood 1995, Bednarik et al. 1999). The Indigenous people of 
northern Australia made considerable use of B. arnhemica, principally as spear shafts but 
also for production of didgeridoos, long-stemmed smoking pipes, ceremonial frames, water 
carriers, wood-carving chisels and rafts (Tindale 1925, Bindon 1991, Marrfurra et al. 1995, 
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Blake et al. 1998, G. Wightman pers. comm.). Bamboo was traded extensively east into 
Arnhem Land, and south and south-west from the Daly River area as far as the Kimberley 
(Thomson 1949, Berndt & Berndt 1988, G. Wightman pers. comm.). The Balamumu 
people from Caledon Bay on the east Arnhem coast, 420 km east of the distributional 
limit of B. arnhetnica , specialised in the production of bamboo fighting spears (Tindale 
1925). This evidence maybe interpreted as suggesting long-standing cultural attachment to 
bamboo and thus a long period of co-existence. However, usage and cultural value need to 
be interpreted in the light of the demonstrable ability of Aboriginal people to rapidly adopt 
novel items into traditional diets and culture, as demonstrated by the fruit of the Tamarind 
Tamarindus itidica (Mitchell 1995) and meat of Water Buffalo Bubalis bubalis (Bowman 8c 
Robinson 2002). Interestingly, 1 can find no record suggesting traditional Aboriginal use of 
either bamboo culm shoots or seed as food, a marked contrast with the “bamboo cultures” 
of Asia. 

I have also been unable to identify any direct archaeological evidence from Aboriginal usage 
that B. arnhetnica may have been in Australia for millennia. Remains of bamboo have been 
detected in archaeological deposits in Kakadu National Park, but only in deposits no more 
than, and possibly much less than c. 800 years of age (Clarke 1988). The lack of earlier 
records may reflect that bamboo does not last long in this situation (Annie Clarke pers. 
comm.). The persistence and detectability of bamboo residues on stone tools (Jahren et 
al. 1997) offers some prospect for further exploration of archaeological deposits. There is 
only one possible representation of bamboo in the extensive Arnhem Land Plateau rock art 
record (Chaloupka 1997, pl89), a painting that is only a few hundred years old (P. Giuliani 
pers. comm.). It depicts a man playing a didgeridoo that is banded; the banding may be 
decorative or could represent bamboo nodes. 

Thus, though the historic record provides no evidence of a human introduction of the 
B. arnhetnica to Australia, it does not exclude the possibility. However, several strands of 
ecological evidence suggest that B. arnhetnica has been in Australia for a considerable period 
of time. The first is its primarily riparian distribution, documented in detail by Franklin and 
Bowman (2004) and which should be interpreted in the absence of any obvious dispersal 
mechanism (Franklin 2003a) and a generation time of 40-50 years (Franklin 2004). The 
species occurs in six major and a number of minor adjacent catchments on the Australian 
mainland and a restricted series of minor catchments on Melville Island. Bathymetric maps 
indicate that these coalesced into two palaeodrainages during the last glaciation c. 20,000 
years ago: the Daly River which flowed west and then north towards Timor, and the greater 
Adelaide River system which drained northwards between the current tip of Cobourg 
Peninsula and Melville Island towards Tanimbar Island (see Voris 2000 for relevant sea-level 
maps). Within these catchments, the species is widely dispersed and frequently abundant 
from minor tributaries to the edge of coastal floodplains, but missing from the upper parts 
of some catchments including most notably that of the Daly River. It is consistently absent 
from streams with shallow, poorly-drained profiles, and from rocky stream banks. Franklin 
and Bowman (2004) suggested these patterns reflect infrequent dispersal across catchment 
boundaries to random “starting points”, followed by downstream dispersal. 

Overlain on this distribution is a pattern of flowering patches that range from 0.002 to 
3,200 knr (Franklin 2004). A “patch” is an area in which the majority (usually > 95%) of 
B. arnhetnica clumps flowered simultaneously, i.e. typically for 4—6 months from the middle 
of the dry season to the early wet season, adjacent patches being distinguished by flowering 
in a different year, or by not flowering during the period 1996-2002 when the phenomenon 
was studied (Franklin 2004). The arrangement of patches bears only limited resemblance 
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to catchments and some patches cut across catchment or sub-catchment boundaries as if 
superimposed arbitrarily. Both above- and below-ground parts of B. arnhemica die after 
flowering, regeneration occurring solely but often prolifically from seed with seedling 
densities of 1,000-2,000 m 2 being observed (Franklin 2004). 

The patch structure of flowering in B. arnhemica corresponds to the flowering wave 
phenomenon reported in many bamboos (Janzen 1976) in which, after a long period of 
reproductive inactivity (about 30 years in B. arnhemica), a succession of patches flower in 
successive years. The opportunity to document the flowering wave in B. arnhemica across 
much of its range and at a variety of spatial scales, a study without parallel amongst bamboos, 
has facilitated the generation of an hypothesis for this perplexing phenomenon. Flowering 
in at least some bamboos occurs at fixed though long intervals (see Kawamura 1927 for an 
exceptional example). It is now generally agreed to be under the control of an endogenous 
mechanism (a biological clock) that operates largely independently of the physiological 
status of the plant and which is maintained across generations by intense selection against 
individuals that flower out of synchrony (Janzen 1976, Simmonds 1980, Franklin 2004). 
The challenge has been to relate such a mechanism to the wave phenomenon. I proposed 
(Franklin 2004) that a wave arises from a synchronously-flowering founder population 
when environmentally-triggered miscounts affect a neighbourhood of plants, causing most 
or all of them to flower earlier or later than others of the species but without altering the 
genetics underlying the biological clock. A succession of miscounts generates a temporally 
coherent wave. It follows that, since the wave is not generated by genetic processes, the 
patches remain fixed out of step and are thus reproductively isolated unless a subsequent 
miscount by chance brings them back into alignment. The resultant allochronic isolation 
may well have genetic consequences and even provide the basis for speciation. The drivers 
of miscounts, along with the molecular mechanisms associated with such a long-term 
biological clock, remain unknown, although some circumstantial evidence summarised by 
Franklin (2004) suggests that the clock may be sensitive to fluctuations in temperature. 

Given that the flowering wave remains a temporally coherent event, it seems likely to have 
arisen through many small chance increments rather than a few large ones. It follows that 
the flowering wave in B. arnhemica must have taken many generations to arise. Furthermore, 
it appears to have been superimposed on an established distribution. 

The time scales required for B. arnhemica to disperse across the landscape of the north¬ 
western Top End and to develop a complex flowering wave remain unclear. However, it 
is clear that many generations are required for this situation to have arisen, and at 40-50 
years per generation, B. arnhemica arrived in Australia a long time before Europeans did. I 
suspect also that the species arrived long before the Aborigines c. 50,000 years ago, but this 
remains to be demonstrated. The question is under further investigation using molecular 
techniques. 


Biogeographic hypotheses for Australian bamboos 

One possible hypothesis for the origin of Australian bamboos - that they represent a local 
radiation following a single founder event from Asia - a naive hypothesis that might have 
been tempting when all three species were attributed to Bambusa, can be confidently ruled 
out. Two of the taxa are Australian representatives of Asian genera, and the third is an 
aberrant species of uncertain affinities. 
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On the current limited information, the most parsimonious biogeographic hypothesis 
for the occurrence of bamboos in Australia is that the three species are the products of at 
least three founder events from Asia (Franklin 2003b). The aptness of this perspective for 
B. arnhemica is particularly evident given its position within a prolific Asian genus. However, 
Wong (2005) has raised some plausible alternatives for Mullerochloa and Neololeba atm that 
warrant further consideration. There are two components to Wong’s suggestions. The first 
is that Mullerochloa may be allied to, and derived from Neololeba, raising the possibility of 
a local radiation involving these two species. Given the aberrant nature of Mullerochloa, 
such an event may have occurred long in the past. This leads to the second component, the 
possibility that at least this bamboo lineage is of Gondwanan rather than Asian origin. 

It is a biogeographic irony that the Bambuseae are thought to have originated in the lowland 
tropics of the Southern Hemisphere (Clark 1997) and yet are most prolific in Asia. Many 
elements of this story remain fragmentary and uncertain. Current efforts to shed light on 
the higher level taxonomy of the Bambuseae by the Bamboo Phylogeny Project (Iowa State 
University 2007), in which it is planned to include the Australian and related Asian species 
(K.M. Wong pers. comm.), are likely to have substantial and intriguing biogeographic 
implications. It is not implausible that Australia will prove to be at the centre of yet another 
biogeographic story to which it has long been regarded as peripheral. 
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Abstract 

Crowea exalata F.Muell. was sampled throughout its morphological and geographical range to 
test the validity of the current circumscription of the species and subspecies. Through numerical 
analysis of morphological and chemical (leaf flavonoids and volatile oils) data four taxa are 
recognised, subsp. exalata, subsp. revoluta Paul G.Wilson, subsp. magnifolia Gebert subsp. nov. 
and subsp. obcordata Gebert subsp. nov. Descriptions and a key to all taxa are provided. 


Introduction 

Crowea Sm. (Rutaceae) is an Australian genus of three species that was first described 
by J.E. Smith and named in honour of James Crowe esq. F.L.S. (Smith 1798, 1808). 
Smith, however, was not one to give specific epithets to species of monotypic genera, 
and in the case of Crowea this was done by Andrews (1800) when he described 
C. saligna Andrews (see Wilson 1970). Members of Crowea are multi-stemmed, erect, 
evergreen, woody perennials to 2 m tall with white to rose pink, solitary, axillary 
flowers. 

Probably the closest relative to Crowea is Eriostemon Sm. (Bayly et al. 1998; Wilson 
1998). Eriostemon contains two species, E. anstralasius Pers. and E. banksii A.Cunn. 
ex Endl. Eriostemon anstralasius is often found in sympatry with C. saligna and 
C. exalata F.Muell. from which it can be distinguished on the basis of floral morphology; 
Crowea has pilose anthers and pedicels 1-4 mm long, while Eriostemon has glabrous 
anthers and pedicels 4-12 mm long (Bayly et al. 1998). 

In the past, the relationship between Crowea and Eriostemon has not been clearly 
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defined. Mueller (1862) relegated Crowea to synonymy under Eriostemon and 
described E. crowei F.Muell. (based on C. saligna). Bentham (1863) did not 
accept Mueller’s classification and recognised Crowea as a taxon distinct from 
Eriostemon and Phebalium with the species exalata, saligna, angnstifolia and dentata 
(-C. angnstifolia). Baillon (1873) placed both Eriostemon and Phebalium Vent, in 
Crowea as sections and coined the name Eucrowea, which included taxa now accepted 
as members of Crowea. Mueller’s classification was followed by Moore and Betche 
(1893), Maiden and Betche (1916) and Beadle et al. (1962) who included the varieties 
crowei (= C. saligna) and exalata (F.Muell.) Maiden et Betche (= C. exalata) but most 
workers in the intervening period followed Bentham. 

Crowea was last revised by Wilson (1997) who recognised three species, C. saligna, 
C. angnstifolia and C. exalata. Crowea saligna is restricted to the Flawkesbury 
sandstone regions of Sydney, and C. angnstifolia is restricted to the south-western 
corner of Western Australia (Wi Ison 1970). Crowea exalata has the largest geographical 
and ecological distribution of all the species in the genus being found from southern 
Queensland to central Victoria. It is found in coastal, inland and montane areas, on 
rocky, clayey or sandy, well drained, moist soils (Fig. 1). 

Crowea exalata, as currently circumscribed, has two subspecies, C. exalata subsp. 
exalata and C. exalata subsp. revoluta Paul G.Wilson. These taxa are separated on 
leaf width and length, margin curvature and flower size, with subsp. revoluta being the 
morphologically smaller of the two subspecies (Wilson 1997, Duretto 1999). 

The use of chemical characters is now well established in many areas of systematics, 
including taxonomy (McClure & Alston 1966, Conn & Whiffin 1987, Southwell 
& Brophy 1992, Raleigh et al. 1994, Duewell 1997, Bayly et al. 1998), studies of 
geographic variation (Banks & Hillis 1969, Brooker& Lassak 1981, Whiffin & Ladiges 
1992, Middleton et al. 1996, Wright & Ladiges 1997), hybridisation (Whiffin 1977, 
1981; Leach & Whiffin 1978) and introgression (Flake et al. 1978). In systematic 
studies, volatile oils have proved useful in the area of infraspecific variation and species 
relationships, whereas phenolics, such as flavonoids, usually prove more useful at the 
species or genus level (Harborne & Turner 1984). 

The use of volatile oils in taxonomy has a major advantage in that they provide large 
numbers of characters with no bias, are fairly accurate and are quantifiable (Whiffin 
1977, 1982b; Whiffin & Hyland 1989; Whiffin & Ladiges 1992). Volatile oils have 
also been shown to be under strict genetic control (Hanover 1966, von Rudloff' 1972). 
Even though environmental factors are known to affect the quantity of oil produced, 
the composition of the oil, expressed as the percentage of the total oil accounted for by 
each compound, does not seem to vary significantly on a seasonal basis (von Rudloff 
1972; Whiffin 1982a, 1982b; Leach & Whiffin 1989). Ontogenetic variation is known 
to affect the composition of the oil, with a significant difference between young and 
mature leaves (von Rudloff 1972, Whiffin 1982b, Whiffin & Hyland 1989, Leach & 
Whiffin 1989). For analytical purposes, variation due to ontogenetic and environmental 
factors can be eliminated or reduced by utilising mature leaves only (Whiffin 1982b, 
Whiffin & Hyland 1989, Leach & Whiffin 1989). 

The chemistry of Crowea has received little attention in the past. The essential oils from 
C. saligna were first described by Penfold and Morrison (1922, cited as E. crowei), 
while more recently a study of the major essential oil compounds of Crowea taxa has 
been published (Brophy et al. 1997). Brophy et al. (1997) described five chemotypcs, 
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Fig. 1. Locations of populations of Crowea exalata sampled for study and illustrations showing 
leaf variation. Cross section of leaf shown for populations 1 and 15/16, and side view of leaf 
shown for population 15/16. See Table 1 for collection details of samples 1-35. 
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but the sampling regime did not cover the full geographic range of the three species, 
contributing to the knowledge of the oil composition of Crowea but having little 
taxonomic value as their study did not attempt to correlate oil composition with 
morphology. In the related genus Eriostemon, the rationale for reinstating E. banksii 
to species level was based in part on volatile oils data. The use of volatile oils by 
Brophy et al. (1997) and Bayly et al. (1998), and a review by Ghisalberti (1997) on 
the phytochemistry of Boronia Sm., Eriostemon and Phebalium species, reinforces the 
value of volatile oils as a character in this study. 

Phenolics, like volatile oils, are under strict genetic control (Harborne & Turner 1984) 
and have been used in many studies because they are very stable and show very 
little ontogenetic or seasonal variation (Leach & Whiffln 1989). Unlike volatile oils, 
flavonoid analyses are usually qualitative, in terms of presence or absence on two- 
dimensional paper chromatography: therefore any seasonal or ontogenetic changes 
in the quantity of the compounds are hard to detect (Leach & Whiffln 1989). Prior to 
this study phenolic compounds have not been used as characters in the classification 
of Crowea. 

In this study, the morphological variation within C. exalata was examined. The current 
literature suggests that subsp. revoluta shows the least amount of variation within 
this species in terms of flower and leaf size and shape, whilst subsp. exalata exhibits 
considerable variation in leaf size and shape across its geographic range (Wilson 1970, 
1997; Duretto 1999). Wilson (1997) indicated that subsp. revoluta ‘appeared’ to grade 
with subsp. exalata. In addition to morphological analyses, the degree of chemical 
variation within C. exalata was assessed through investigation of the composition of 
the flavonoids and volatile oils. 


Materials and Methods 

Sampling: herbarium specimens of C. exalata were obtained from BRI, CANB, MEL, 
NE and NSW. Herbarium abbreviations follow Holmgren et al. (1990). In addition, 
10 plants from each of 21 populations were sampled throughout the morphological 
and distributional range of the species (Fig. 1; Table 1). Leaves were collected from each 
plant and kept cool in polyethylene bags until processed for use in morphological and 
chemical analysis. Vouchers for all material are lodged at MEL with duplicates, where 
possible, distributed to CANB, LTB, NE and NSW. 

Morphological Characters: ten leaves from each of the five plants per field population 
and 10 leaves from each ol the 12 herbarium specimens (Table 1) were scanned using 
Morphosys version 1.26 (Meacham & Duncan 1989). Four reference points were added 
to the scanned images. These points represented: 1-leaf base, 2 and 4-either side of the 
leaf at the widest point, and 3-leaf tip. An additional point, point 5, was automatically 
calculated as midpoint between 2 and 4 which represented the midpoint of the leaf where 
the leaf is widest. Seven leaf morphological characters were derived via ‘Morphosys’ 
(Table 2). Seven floral characters were measured for all taxa where material was available 
( using five replicates lor each population). The floral characters were measured from 
field collections kept in 80% aqueous ethanol (80:20 - ethanohdistilled water) and 
from herbarium specimens. Due to the haphazard arrangement of the flowers on the 
herbarium specimens, it was not always possible to obtain five replicates 
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Table 1. Populations sampled for analyses. 


Pop'n or 
spec No. 

Collector No. 

Flerbarium 

Location/ 

Sheet No. 

1 

Gebert 1-10 

LTB & MEL 

Whipstick SF, Vic., 36°41'S 144°17E 

2 

Olson 3997 

NSW 257535 

Budthingeroo Creek, NSW, 33°55'S 150°01'E 

3 

Gebert 11-20 

LTB, MEL & NSW 

BourndaTrig, NSW, 36°49'S 149°55'E 

4 

Gebert 128-137 

LTB & MEL 

Imlay Ck, NSW, 37°16'S 149°40'E 

5 

Gebert 127 

MEL & NSW 

Yalwal, NSW, 34°55'S 150°24'E 

6 

Gebert 21-30 

LTB & MEL 

Green Cape, NSW, 37°15’S 150°02'E 

7 

Constable s.n. 

NSW 42706 

Glenbrook, NSW, 33°46'S 150°37'E 

8 

Gebert 31-33 

MEL 

Nowa Nowa, Vic., 37°44'S 148°05'E 

9 

Gebert 70-79 

LTB & MEL 

Buddigower SF, NSW, 34°04'S 147°06’E 

10 

Gebert 80-89 

LTB, MEL & NSW 

Buggajool SF, NSW, 34°10'S 147°12'E 

11 

Gebert 90-99 

LTB & MEL 

Pine Mtn, Vic., 36°01'S 147°50’E 

12 

Gebert 178, 179 

LTB, MEL & NSW 

Macalister R., Vic., 37°27'S 146°33'E 

13, 14 

Gebert 148-167 

LTB & MEL 

Dolobrook Track, Vic., 37°44'S 146°45'E 

15 

Gebert 168-177 

LTB & MEL 

Wellington R., Vic., 37°31'S 146°39'E 

16 

Gebert 180-189 

MEL & NSW 

Dinner Ck Gorge, Vic., 37°31'S 146°40'E 

17 

Muir 735 

MEL 4511 

Dandongadale Falls, Vic., 37°03'S146°37'E 

18 

Gebert 190-199 

LTB & MEL 

Mt Howitt, Vic., 37°10'S 146°40'E 

19 

Gebert 117-126 

LTB & MEL 

Thompson R„ Vic., 38°00’S 146°28'E 

20 

Gebert 34-43 

LTB, MEL, NSW 
UNE 

Emmaville, NSW, 29°15'S 151°34'E 

21 

Gebert 58-67 

MEL 

Waa Gorge, NSW, 30°04'S 150°06'E 

22 

Gebert 48-57 

LTB, MEL, NSW 
UNE 

Waa Gorge, NSW, 30°04'S 150°06'E 

23 

Forster PIF16398 

BRI AQ634982 

Mt Byron, Qld, 27°06'S 152°40’E 

24 

Gebert 100-109 

LTB & MEL 

Tahmoor, NSW, 34°15’S 150°35'E 

25 

Forster PIF17742 

MEL 278735 

Expedition NP, Qld, 25°20'S 149°11'E 

26 

Young 800 

BRI AQ394796 

Mt Byron, Qld, 27°00'S 152°40’E 

27 

Grimshaw G601 

BRI AQ600852 

Mt Byron, Qld, 27°06'S 152°40'E 

28 

Shoobridge s.n. 

CANB 023972 

Mogo SF, NSW, 35°47'S 150°04'E 

29 

Gebert 46 

MEL 

Howell, NSW, 29°57’S 151°02'E 

30 

Forster PIF17392 

BRI AQ638096 

Mt Mee SF, Qld, 27°07'S 152°41 'E 

31 

Blaxell 1605 

NSW 299859 

Yalwal, NSW, 34°55’S 150°22'E 

32 

Forster PIF17759 

BRI AQ638862 

Expedition Range, Qld, 25°20'S 149°11'E 

33 

Gebert 110-116 

LTB & MEL 

Dr George Mtn, NSW, 36°40'S 149°54'E 

34 

Gebert 138-147 

LTB & MEL 

Coondella Trig., NSW, 35°56'S 149°54'E 

35 

Shoobridge s.n. 

CANB 023969 

Mogo SF, NSW, 35°47'S 150°04'E 


198 


Telopea 12(2): 2008 


Gebert and Duretto 


Table 2. Morphological characters used in the phenetic analysis. 

1. Leaf length (mm) 

2. Leaf width (mm) 

3. Distance to widest point from the base (mm) 

4. Distance to widest point from the top (mm) 

5. Distance to widest point from the base : Leaf length 

6. Perimeter of leaf (mm) 

7. Area of leaf (mm 2 ) 

8. Petal length (mm) 

9. Petal width (mm) 

10. Petal width : Petal length 

11. Pedicel length (mm) 

12. Antesepalous stamen length (mm) 

13. Antepetalous stamen length (mm) 

14. Anther ratio 


per specimen. Characters scored for the morphological analysis are listed in Table 2. 
Characters used were shown to be of use in delimiting taxa in other studies (eg. Wilson 
1997) as well as from preliminary surveys. 

Flavonoids: leaf material from five plants from each population was collected and 
analysed for flavonoid constituents. Leaves were air-dried for three to five days, then 
ground in a Waring blender and placed in air-tight glass jars until needed. Flavonoid 
extraction followed the procedures outlined in Mabry et al. (1970) and Markham 
(1982). Approximately 7 g of leaf material from each plant was placed in a 30 ml glass 
vial and covered with 80% aqueous methanol (80:20 - methanokdistilled water) and 
left to soak for 24 hours, being agitated once during this period. Approximately 335 pi 
of extract was applied to the chromatography sheet (Whatman 3MM chr 46 x 57 cm) 
over five applications, covering a circular area no greater than 3 cm diameter. 

Two-dimensional paper chromatography was then carried out for each sample. 
I he solvent used in the first dimension was a solution of tertiary butanol: glacial acetic 
acid : distilled water (3:1:1 v/v). The second dimension, which ran at 90 degrees to the 
first, utilised 15% aqueous Acetic Acid (15:85 - Acetic Acid:distilled water). All sheets 
were viewed over UV light (360 nm) in both the absence and presence of ammonia 
vapour. A spot on two different sheets was considered the same when colour changes 
and R f values were similar. All compounds were arbitrarily assigned numbers as they 
were recognised. Compounds were scored as present or absent. No attempt was made 
to identify the compounds due to time constraints. 

Volatile oils: leaf material was collected from five plants per population, where available, 
and the oil was extracted following the methodology of Newnham et al. (1986), Kottek 
et al. (1990), Whiffin and Bouchier (1992) and Whiffin and Ladiges (1992). The leaves 
were steam distilled in an all-glass apparatus to yield an oil-water mixture. The oil was 
separated from the water by mixing the oil-water mixture with twice distilled Freon 11 
(trichlorofluoromethane,b.p. 23.7°C) in a separating funnel and allowing it to stand for 
two hours. 1 he Freon-oil mixture was then decanted from the funnel, excess water was 
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removed by adding anhydrous sodium sulphate and the sodium sulphate was removed 
by filtration, leaving an anhydrous mixture. The mixture was collected and distilled 
to remove most of the Freon with any excess being removed by applying high purity 
nitrogen over the surface of the oil. The capped vials of oil were stored at -20°C. 

The oil samples were analysed using a Perkin-Elmer 8310 gas chromatograph with a 
25 m x 0.23 mm fused silica column coated with BP225 (bonded OV101) and fitted 
with a flame ionisation detector. For each sample, a 0.2 pi sub-sample was injected, with 
the split ratio setto 1:100. The gas chromatograph was temperature-programmed from 
50-180°C at an increase of 2°C per minute for 65 minutes. The injection temperature 
was 250°C and the detector temperature was 270°C. 

A composite sample was also made up, consisting of a small sub-sample of oil from 
one plant per population. The composite was run every day to check for any changes 
in the gas chromatograph running conditions. One chromatograph obtained from the 
composite runs was used as the standard for chromatograms to be checked against. 
The peaks on the composite chromatogram were numbered consecutively from the 
beginning. Any peaks which were found on a sample chromatogram but not on the 
composite chromatogram were marked on the composite chromatogram and given a 
letter in the order in which they were found. 

Tentative identification of the major compounds was attempted by comparing results 
herein with those of Brophy et al. (1997). Not all major compounds found in this study 
were able to be tentatively identified by comparison with Brophy et al. (1997) as some 
of the populations sampled in this study were not sampled by them. 

Numerical analysis: each data set (available as PDFs from http://plantnet.rbgsyd.nsw. 
gov.au/Telopea); also given in Gebert 1999) was subjected to numerical analysis using 
PATN (Belbin 1987). For the morphological data set ratios (characters 4, 10, 14) were 
included as untransformed or as log-transformed data in different analyses. The ratios 
were removed from a third analysis. All averaged data were range-standardised, except 
for the volatile oil data as this would emphasise compounds of small quantities and 
bias the analysis (Whiffin 1982a, 1982b). Manhattan Metric (MM) distance matrices 
were calculated for all data sets as the appropriate similarity measure for continuous 
variables (Pimentel 1981, Belbin 1987). The resulting distance matrix was subjected 
to cluster analysis using unweighted pair-group method using arithmetic averages 
(UPGMA) and weighted pair-group method using arithmetic averages (WPGMA) as 
the fusion criteria to produce hierarchical dendrograms. Both cluster analysis strategies 
were utilised because UPGMA, where all OTU’s have similar weight, is thought to be 
more accurate in the portrayal of relationships (Sneath & Sokal 1973), and WPGMA is 
useful when the groups of interest are of dissimilar size. Larger groups tend to dominate 
the analysis in UPGMA and so smaller groups can become distorted (T.Whiffin pers. 
comm.; M.Duretto unpub. data; cited in Duretto & Ladiges 1997). Principle co¬ 
ordinates analysis (PCoA) and Semi-Strong Hybrid Multidimensional Scaling (SSH- 
MDA), with cut-off values of 0.9 and 0.1, was carried out for all data sets. 
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Results 

PCoA and SSH-MDA produced virtually the same results and only PCoA is discussed 
further below. Likewise, the three strategies utilized on the ratio data in the morphological 
data, viz. untransformed, log-transformed or deleted, produced virtually the same 
results and only the results using the untransformed ratios is presented below. 

Plant Morphology: analysis of the leaf and floral morphology data clearly shows five 
distinct groups (M1-M5) in the UPGMA dendrogram (Fig. 2) and the WPGMA (not 
shown) and, though not as clearly, in the ordination (Fig. 3). 

Group M1 contains population 1 from the Victorian Midlands. Group M2 consists of 
populations 3-19, which range from the Central Coast of New South Wales to Eastern 
Victoria. Group M3 contains population 2 from the Central Tablelands of New South 
Wales. Group M4 contains populations 20-34, which range from the South Coast of 
New South Wales to south-eastern Queensland, and Group M5 contains population 35 
from the South Coast of New South Wales. 

Flavonoids: a total of 39 phenolic compounds were found in the 18 field populations 
of C. exalatci sampled after chromatographic separation. Of these 39 compounds, seven 
(1, 13, 14, 21, 22, 25, and 31) are common in all populations, four (37, 38, 39, and 40) 
were restricted to population 1, and compounds 12, 18, 20, 29, and 35 were restricted 
to populations 13 and 14,4, 18, 3 and 6 respectively. 

In the analysis three major groups (F1-F3) were recognised in the UPGMA (Fig. 4), 
WPGMA (not shown) and the ordination (Fig. 5). Group FI is quite separate from 
Groups F2 and F3 and contains population 1 from the Victorian Midlands. Group F2 
contains 13 populations ranging from the North Western Slopes of New South Wales 
south to the Snowfields of Victoria. Group F3 contains populations 19 and 15 from the 
Eastern Highlands of Victoria and population 34 from the South Coast of New South 
Wales. 

Volatile Oils: a total of 231 volatileoil compounds were identified by gas chromatographic 
separation. Table 3 shows 5 major compounds and percent composition of each. These 
compounds are tentatively identified based on Brophy et al. (1997). 

In the WPGMA (Fig. 6) and UPGMA (not shown) three major groups (VI-V3) 
are recognised and can be further divided into subgroups. Group VI contains three 
subgroups; Group V1.1 contains three individuals from population 10, three individuals 
from population 15, and population 24; Group VI.2 contains population 19 and the 
lemaining individuals from population 15; Group VI.3 contains a very tight cluster of 
individuals from population 22. Based on tentative identification Group VI was found 
to contain high amounts of asaricin, except for population 19, which had low levels of 
all compounds (Table 3). 

Group V2 contained three subgroups. Group V2.1 is made up of the remaining two 
individuals from population 10 and one individual from population 13; Group V2.2 
contains populations 11, 14, 20 and the remaining individuals from population 13; 
and Group V2.3 contains population 1. Group V2 was found to have high amounts 
of (E)-carpacin, except for population 1 which had low amounts of (E)-carpacin and 
higher amounts of asaricin. Population 20 also contained high amounts of (E)-methyl 
isoeugenol (Table 3). 
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0.0333 0.1204 0.2076 0.2947 0.3819 0.4690 

Fig. 2. Cluster analysis (MM, UPGMA), showing classification of Crowea exalata populations 
based on combined leaf and flower morphology data. 



Axis 1 


Fig. 3. Ordination (MM, PCoA) based on combined floral and leaf morphology data. Axis 1 
accounts for 35% of the variation, and axis 3 accounts for 9%. 
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Group V3 contains two subgroups, all of which are from the South Coast of New South 
Wales, except for population 18 which is from the Snowfields of Victoria; Group V3.1 
contains population 3, 18 and one individual from population 34; Group V3.2 has 
populations 4,6,33, and the remaining individuals from population 34. Group V3 was 
found to contain high amounts of croweacin and exalatacin (Table 3). 


Table 3. Tentative identification of major volatile oil compounds (percent composition) found in 
samples used in this study; identifications based on Brophy et al. (1997). 

Volatile Oil 


Group & pop'n 
(voucher) 

croweacin 

(E)-methyl 

isoeugenol 

(E)-carpacin 

asaricin 

exalatacin 

Group VI 






10 (WG80 

WG86, WG88) 

4.1-24, 



58-71 


15 

0.07-1.1 

0.02-0.28 

0.02-0.37 

29-88 


19 

0.01-0.04 

0.3-0.75 

0.1—1.0 

0.07-0.2 

0.02-0.07 

21, 22 




3.9-6.5 


24 

0.32 

0.56 

0.02-0.03 

39-96 


Group V2 

1 

0.03-0.1 

0.36-1.4 

0.16-0.7 

1.8-3.4 

0.09 

10 (WG82, WG85) 

1.9-2.4 


0.04-0.05 

0.25-1.0 

0.1-0.25 

11 

0.08-0.58 

0.08-0.32 

20-44 

0.15-1.4 

0.06 

13, 14 

0.01-0.07 

0.16-0.32 

20-83 

0.02-0.4 

0.05-0.11 

20 

0.03 

29-40 

38-44 

0.1-0.14 

0.02-0.08 

Group V3 

3 

66-90 

0.03 

0.02 

0.01-0.3 

8.1 

4 

2-13.35 

0.09-0.42 

0.09-0.13 

0.07-0.1 

63-81 

6 

2.5-16.5 

0.1 

0.08-0.13 

0.25-0.4 

68-75 

18 

44-70 

0.03-0.07 

0.03-0.05 

0.2-0.44 

16-43 

33 

18-21 

0.06-0.2 

0.06-0.07 

0.14-0.2 

63-71 

34 

2.4-55 

0.05-0.4 

0.04-0.1 

0.1-0.54 

23-77 


Discussion 

In this study four taxonomic groups are recognised through numerical analysis of 
morphological (Figs 2, 3) and chemical flavonoid (Figs 4, 5) characters. The groups 
based on the morphological analysis (viz. Groups M1-M4) are discussed below. Groups 
M1-M4 are distinguishable on morphological characters, with chemical characters 
supporting the groups to a lesser extent. These groups arc recognised here as subspecies, 
following the treatment of Wilson ( 1997). The placement of Group M5 is problematic 
(see discussion below). 

Group 1 of both the morphological (Ml; Figs 2, 3) and flavonoid analyses (FI; Figs 4, 
5) is the population from the Whipstick State Forest (population 1), near Bendigo, in 
the Victorian Midlands (Fig. 1). It also formed a discrete group (V2.3) in the analysis 
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0.0821 0.1434 0.2047 0.2660 0.3273 0.3886 

Fig. 4. Cluster analysis (MM, UPGMA), showing classification of Crowea exalata populations 
based on flavonoid data. 



Axis 1 


♦ FI 
■ F2 
AF3 


Fig. 5. Ordination (MM, PCoA) based on flavonoid data. Axis 1 accounts for 26 % of the 
variation, and axis 2 accounts for 16%. 
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of the volatile oil data. The characters separating Group Ml from the remaining groups 
are characters 2 (leaf width), 3 (distance to widest point from the base), 8 (petal length) 
and a revolute leaf margin (not scored). Group Ml can also be separated from Groups 
M3 and M4 by characters 1 (leaf length) and 6 (perimeter of leaf). Group Ml has the 
shortest petal length of this species, range of 5-8.5 mm with an average of 7 mm (char. 
8), compared with other populations which range from 8-12mm with an average of 
9.5mm. This group has four unique flavonoids and corresponds with C. exalata subsp. 
revoluta as described by Wilson (1997). 


10 | 

24 I 

15 | 
241 

19 
15 | 

22 
10 | 


13, 14 


20 


3- 


18 

34 

18 


34 
4 I 


34 | 
33 I 
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0.1738 


0.3351 


1.1 
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1.3 


2.1 


2.2 


2.3 


3.1 


3.2 
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0.4963 


I 

0.6576 


0.8188 


Fig. 6. Clustei analysis (MM, WPGMA), showing classification of Crowea exalata populati 
based on volatile oils data. 
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Group M2 contains populations 3-19 which are found in the Snowfields, Eastern 
Highlands, East Gippsland and the northeastern corner of the Midlands in Victoria and 
in the South Coast, Central Coast, Central and North Western Slopes and the Central 
Tablelands of New South Wales (Fig. 1). This group is separated from Group M3 by 
characters 1 (leaf length), 3 (distance to widest point from the base), 4 (leaf lengthdeaf 
width), and 6 (perimeter of leaf), and from Group M4 by characters 6 and 7 (area of 
leaf). The lectotype of C. exalata, which was not scored for the analysis because there 
was insufficient material, is from Mitta Mitta (see Wilson 1970,1997) and matches this 
group: therefore, this group is C. exalata subsp. exalata. 

Group M3 is the population from Boyd Plateau (population 2), Central Tablelands of 
New South Wales (Fig. 1). This group is distinguishable from Group M4 by characters 
1 (leaf length), 3 (distance to widest point from the base), 5 (distance to widest point 
from the basedeaf length), and 7 (area of leaf). The obcordate leaf shape (not scored 
but reflected well in character five.) of this group is also a very good character that 
separates it from all other groups. The group was not sampled for either the flavonoid 
or volatile oil studies because of confusion with herbarium labels and so it could not be 
located in the field when field work was carried out. Wilson had not seen any material 
of this taxon when he completed his 1997 treatment. This group is newly described 
below as C. exalata subsp. obcordata Gebert. 

Group M4 contains populations 20-35 from the South Coast, Central Coast, and the 
North Western Slopes of New South Wales and from the Leichhardt and Moreton 
Districts of Queensland (Fig. 1). This group is separated from Groups Ml and M3 by 
characters 1, 2, 3, 6 and 7 (see above and the key to subspecies below). This group is 
newly described below as C. exalata subsp. magnifolia Gebert. 

Group M5 proved to be problematic in the morphological analysis (Figs 2, 3) by being 
a distinct group. It is made up of a single herbarium specimen found on the south coast 
of New South Wales. The region in which the specimen was collected was visited on 
several occasions to try to locate the population but to no avail. Group M5 is very similar 
to Group M4, and found within the geographic range of that group, but has slightly 
larger leaves and flowers (possibly a polyploid). In the ordination of the morphological 
data (Fig. 3), Group M5 clusters close to populations of Group M4. With this in mind 
Group M5 is considered to belong to the same taxon as Group M4, described below as 
C. exalata subsp. magnifolia. 

Through this study it was found that the usefulness of flavonoids in the separation of 
taxa within C. exalata was limited. The flavonoid analysis (Figs 4, 5) shows that Group 
FI (= M1), C. exalata subsp. revoluta, from the Victorian Midlands (population 1) can 
be readily distinguished from all other groups by having four unique flavonoids (see 
above). The remaining groups were not clearly defined by flavonoid composition. If an 
assumption can be made that the degree of flavonoid divergence is proportional to time 
since taxonomic divergence (a micromolecular clock), then these results suggests that 
C. exalata subsp. revoluta has been isolated from the other subspecies for the longest 
period of time. There was no evidence of a grade between this subspecies and C. exalata 
subsp. exalata. 

Analysis of the volatile oils provided three major groups (V1-V3) and shows that the 
individuals in each population are chemically very similar. This is particularly noticeable 
in population 22 (Fig. 6) and could indicate a high level of interbreeding within each 
population. It was noted during field work that populations of C. exalata were usually 
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small and isolated from other populations. In only one population (population 10) 
were two groups of individuals defined in the volatile oil analysis (VI, V2), suggesting 
that two chemotypes are present within this population. Of the three major groups, 
only in V3 were the populations geographically close, all of these, except population 9, 
are found on the South Coast of New South Wales between Moruya and Imlay Creek. 

These findings are supported, to an extent, by the results published by Brophy et al. 
(1997). Brophy et al. (1997) described the essential oils of Crowea species and outlined 
five chemotypes for C. exalata. Although the sampling by Brophy et al. (1997) was 
mainly confined to Queensland and a few populations in New South Wales and the 
present study to New South Wales and Victoria, three of the chemotypes described 
by Brophy et al. (1997) correspond with the groups found here (Table 3). These are 
chemotypes two, four, and five. Chemotype two of Brophy et al. corresponds with 
Group V2, chemotype four of Brophy et al. with Group VI and chemotype five of 
Brophy et al. with Group V3 (Table 3). This is no coincidence as four of the populations 
(24, 20, 34 and 6) sampled in this study were populations studied by Brophy et al. 
(1997). It was not possible to allocate the two remaining chemotypes of Brophy et al. to 
groups in this study as several locations in northern New South Wales and southeastern 
Queensland were not sampled. 


Taxonomy 

Crowea exalata F.Muell., Trans. Philos. Soc. Victoria 1:11 (1855) 

Type: Victoria: Eastern Highlands: Mitta Mitta River, F. Mueller, Feb 1854. Lectotype 
(fide Wilson, Nuytsia 1: 18 (1970)), MEL4410. 

Shrub to 2 m high. Branchlets glandular, obtusely angular to subterete, puberulous in 
sunken lines between rounded ridges. Leaves sessile, entire, narrow-oblong to narrow- 
elliptic, rarely spathulate or obcordate, gradually narrowing to an attenuate base, 9-75 
mm long, 1.5-9.5 mm wide, glabrous; apex acute to obtuse, mucronate to apiculate, 
rarely retuse or emarginate; lamina smooth, flat or with recurved margins, mid-vein 
slightly raised below. Flowers solitary, terminal to a short axillary shoot bearing few 
sub-apical leaves or shoot reduced to a short peduncle (to 1 mm long) with 2-5 small 
bracts; pedicel 1-4 mm long, sparsely puberulous. Calyx tube hemispherical; sepals 
imbricate, sub-orbicular to broad ovate, 2-2.5 mm long, puberulous to glabrous, 
ciliolate. Petals imbricate, thin, becoming chartaceous and broader in fruit, narrow- to 
broad-obovate, 5-14.5 mm long, 3-7 mm wide, white to pale mauve, turning reddish 
green with fruit, persistent. Stamens with sterile apices eventually spreading; filaments 
flattened, 2.5-3 mm long, pilose on the margins; anthers c. 1 mm long, appendage 
c. 2 mm long. Disc flat, forming a narrow lobed margin around ovary, dark green. Style 
short, thick, 0.5 mm long, pilose; stigma globular, c. 0.5 mm wide. Cocci glabrous, 
c. 7 mm long. Seed ovoid-reniform, 3.8-4 mm long; sderotesta rugose, dull, dark brown 
to black. (Fig. 7) 

Distribution and Ecology: Crowea exalata is a widespread species found in south¬ 
eastern Queensland, down the ranges and near coastal areas of New South Wales 
through eastern Victoria to the Bendigo area. The species is found in coastal to montane 
environments usually on well-drained soils or in rocky places in heath or Eucalyptus 
woodland. The inland populations are often found on clay-ironstone soils in box- 
ironbark woodlands. 
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Fig. 7. a-g, Crowea exalata. a-b, subsp. exalata: a, flowering branchlet, x 1 (James 479, NSW); 
b, flower, x3 (Gebert 20, MEL 2052865); c-e, subsp. magnifolia : c, flowering branchlet xl, 
(holotype: Grimshaw G601, BRI AQ600852); d, mature fruit, perianth and stamens removed, 
x3 ; e, seed, x6 (d-e, Gebert 48, LTB); f, subsp. revoluta, flowering branchlet, xl ( Duretto 627, 
MEL 2042763); g, subsp. obcordata, flowering branchlet, x 1 (holotype: Olson 3997, NSW 
257535). Drawn by Mali Moir. 



















208 


Telopea 12(2): 2008 


Gebert and Duretto 


Key to subspecies 

1 Leaves obcordate, leaf length less than or equal to twice the leaf width, 9-11 mm long (NSW, 

Central Tablelands). 4. subsp. obcordata 

1* Leaves narrow oblong to narrow elliptic, leaf length greater than three times the leaf width, 
10-75 mm long (Vic., NSW, Qld). 2 

2 Leaf lamina 13-23 mm long, 1.5-2.5 mm wide, margin revolute (Bendigo region, central 

Vic.). 3. subsp. revoluta 

2* Leaf lamina 10-75 mm long, 1.5-9.5 mm wide, margin flat to slightly recurved (Vic., NSW, 
Qld) . 3 

3 Leaves narrow-oblong to oblanceolate, sometimes narrowly elliptic or spathulate, 10-60 mm 

long, 1.5-6 mm wide, tip obtuse to acute (Vic., NSW) . 1.subsp. exalata 

3* Leaves narrow-elliptic, rarely narrow-oblong to oblanceolate, 20-75 mm long, 3-9.5 mm 
wide, tip mucronate to apiculate, rarely acute or obtuse to retuse (southern populations) 
(NSW, Qld)..... 2. subsp. magnifolia 


1. Crowea exalata F.Muell. subsp. exalata 

Illustrations: Duretto, Flora of Victoria 4: 180, Fig. 33a (1999); Weston & Harden, Flora 
of New South Wales 2, 2nd edn: 300 (2002). 

Leaves narrow-oblong to oblanceolate, sometimes narrowly elliptic or spathulate, 10- 
60 mm long, 1.5—6 mm wide, margins flat to slightly recurved, tip obtuse to acute. 
Pedicel 1-4 mm long. Petals 7-14.5 mm long, 3-7 mm wide. (Fig. 7a, b) 

Notes: leaf shape varies considerably within this taxon, from short and narrow to 
short and wide to long and narrow. Several populations near the Wellington River and 
Dinner Creek Gorge in the Victorian Eastern Highlands have a unique spathulate leaf 
that, when crushed, has a sarsaparilla scent, stronger than usual. This subspecies can be 
difficult to separate from subsp. magnifolia between Sydney and Eden (NSW), where 
the subspecies are broadly sympatric. Further work is required to determine if these 
subspecies are ecologically distinct or if there is a dine involved. It may be the case 
that some plants in this area will not be able to be determined to subspecies which is 
justification for using the rank of subspecies. 

Distribution and Ecology: Crowea exalata subsp. exalata is found south from Sydney, 
New South Wales, and in eastern Victoria. The habitats it occupies vary from steep 
gorges, sandy capes, and alpine regions to rocky escarpments, usually where the soil is 
moist but well drained. Flowering (November) December-March (-July). 

Conservation status: this subspecies is widespread, well represented in conservation 
reserves and does not appear to be under immediate threat. 

Selected specimens examined: New South Wales: Central Western Slopes: Buddigower State 
Forest, c. 4.25 km E from Alleena train crossing on Newell Highway 34°03'S 147°05'E, Gebert 
70-79 & Mole , 19 Sep 1998 (WG 70, 71, 73, 75, 78 - LTB, MEL; WG72 - MEL; WG 74, 76, 
77, 79 - LTB); 2.25 km NNE Buggajool Trig., 34°09’S 147°12’E, Gebert 80-89 & Mole, 19 Sep 
1998 (WG80 - LTB, MEL, NSW; WG81-89 - LTB). Central Coast: Glenbrook 33°46’S I50°37'E, 
Constable s.n., 13 Nov 1957 (NSW). Southern Tablelands: Ginninderra Falls, lower falls, 200 m 
upstream from Murrumbidgee River 35°11'S 148°56'E, Taws 394, 27 Jun 1994 (MEL, NSW). 
South Coast: Bournda Trig Point, Bournda National Park 36°48'S 149°54'E, Gebert 11-20 & 
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Duretto, 27 Aug 1998 (WG11-12, 15-20 - LTB; WG13 - LTB, MEL, NSW; WG14 - LTB, NSW); 
Jingera Rock, Egan Peaks Nature Reserve 36°59'S 149°40'E, Albrecht 2689, 18 Jui 1986 (MEL); 
900m from lighthouse entrance. Green Cape 37°15'S 150°2'E, Gebert 21-30 & Duretto, 27 Aug 
1998 (WG21,22,24,25,27-30 - LTB; WG23 - LTB, NSW, MEL; WG26 - LTB, MEL); Imlay Creek 
/ Wallagaraugh R, Newtons Crossing camp area 37°16'S 149°40'E, Gebert, 128-131, 133-137, 

1 Dec 1998 (WG128 - MEL; WG129—131, 133—137 - LTB). Victoria: East Gippsland: Nowa 
Nowa. 37°44'S 148°05'E, Gebert 31-33, 29 Aug 1998 (MEL). Eastern Highlands: Pine Mountain, 
Burrowa-Pine Mt National Park. 36°01'S 147°50'E, Gebert, 90-99 & Mole, 20 Sep 1998 (WG90, 
92—99 - LTB; WG91 - LI B, MEL); Beside Doldorook Track spur, S of Doldorook track junction 
with Ben Cruachan Ck, 37°44'S 146°45'E, Gebert 148-167 & Mole, 22 Dec 1998 (WG148-150, 
152-158, 160-167 - LTB; WG151, 159 - MEL); Valleys of the Upper Macalister River 37°48'S 
146"40'E, Mueller, Mar 1861 (MEL); MacAlister River, 1st crossing on Back Soil Gully track, N of 
Glencairn 37°28'S 146°33'E, Gebert 178-179, 29 Dec 1998 (WG178 - LTB, MEL, NSW; WG179 

- LTB, MEL); Bruntons Bridge, Thompson River 38°00'S 146°28'E, Gebert, 117-126, 6 Nov 1998 
(WG117-120, 123-126 - LTB; WG121-122 - LTB, MEL). Snowfields: Mt Wellington 37°30'S 
146°51 'E, Littlejohn s.n., 10 Jan 1940 (MEL); saddle between Vallejo Ganther Hut and Mt Howitt 
on walking track 37°10'S 146°40'E, Gebert 190-199, 31 Dec 1998 (WG190-198 - LTB; WG199 

- LTB, MEL) ); Crosscut Saw between Mts Howitt and Speculation, 2.3km due north from Mt 
Howitt 37°9'S 146°38'E, Walsh 2547, 7 Jan 1981 (CANB, MEL); Dandongadale Falls, east of Mt 
Cobbler 37°03'S 146°37'E, Muir 735, 29 Mar 1959 (MEL); Dinner Creek Gorge, beside Bennison 
Plains Road, 13.6 km direct NNE from Licola 37°30'S 146°40'E, Walsh 1799, 19 Oct 1987 (CANB, 
MEL, NSW); Dinner Creek Gorge 37°31'S 146°40'E, Gebert 180-189, 29 Dec 1998 (WG 180-186, 
188, 189 - MEL; WG 18 / - MEL, NSW); 1 bird crossing of Wellington River on walking track to 
Lake Tarli [=Tali] Karng 37°31'S 146°39'E, Gebert 168-177 & Mole, 22 Dec 1998 (WG168, 173 - 
LTB, MEL; WG 169-172,174-177 - LTB). 

2. Crowea exalata subsp. magnifolia Gebert, subsp. nov. 

A subspecie typica foliis anguste ellipticis 20-75 mm longis, 3-9.5mm latis, apicibus 
mucronatis vel apiculatis differt. 

Type: Queensland: Moreton District: immediately below summit of Mt Byron, Mt 
Mee State Forest, 27°06'S 152°40'E, Grimshaw G601 and Figg, 11 Apr 1994. Holotype: 
BRIAQ600852, transparencies MEL2172084. 

[Crowea saligna auct. non Andrews: sensu EM Ross in TD Stanley and EM Ross, Flora of 
South East Queensland 1: 646 (1983)] 

Illustration: Weston & Harden, Flora of New South Wales 2, 2nd edn: 300 (2002). 

Leaves narrow elliptic, rarely narrow oblong to oblanceolate, 20-75 mm long, 3-9.5 mm 
wide, margins flat to slightly recurved, tip ntucronate to apiculate, rarely acute or 
obtuse to retuse (southern populations). Pedicel 1.5-4 mm long. Petals 7.5-14 mm 
long, 3.5-7 mm wide. (Fig. 7 c-e) 

Notes: Crowea exalata subsp. magnifolia has large and distinct oil glands on the abaxial 
surface of the leaves which are more apparent than those of the other subspecies. Leaves 
of most populations have a strong aniseed or sarsaparilla scent. This subspecies and the 
typical subspecies can be difficult to separate in populations between Sydney and Eden 
(NSW). 

Distribution and Ecology: this subspecies is found from the South Coast of New South 
Wales north to south-eastern Queensland. It is found in moist but well drained soils. 
Flowering mainly October-April. 
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Conservation status: Crowea exalata subsp. magnifolia is widespread and well 
represented in conservation reserves (eg. Deua N.P., Mt Kaputar N.P., Expedition N.P.). 
It does not appear to be under immediate threat. 

Etymology: the subspecific epithet is derived from Latin, magnus (large) and folium 
(leaf), and refers to the large size of the leaves, as compared to the other subspecies. 

Selected specimens examined: Queensland: Leichhardt: Robinson Gorge, Expedition Range 
National Park 25°17'41"S 149° 10'32"E, Forster 17742 & Figg, 17Sep 1995 (MEL, NSW). Moreton: 
Dianas Bath, D’Aguilar Range near Mount Byron 27°06'S 152°40'E, Forster 16398 , 4 Apr 1995 
(MEL, NSW); State Forest 893, Mount Mee 27°06'54"S 152°4I'28"E, Forster 17392 , 4 Aug 1995 
(MEL, NSW); Immediately below summit of Mt Byron, Mt Mee State Forest 27°07'S 152°40'E, 
Grimshaw 601 6- Figg, 1 1 Apr 1994 (MEL). New South Wales: Northern Tablelands: Tributary of 
Flagstone Creek 29°17’S 151°34'E, Gebert 34-43 & Mole, 14 Sep 1998 (WG34 - LTB, MEL, NSW, 
UNE; WG35-43 - LTB); 4 km east of Howell on Tingha road 29°57'S 151°05'E, Forster 16406 & 
Machirt, 21 Apr 1995 (MEL, NSW); Howell area, 50m E of Howell-Copeton Dam road, c. 50m 
N of Quart Pot Creek 29°56'S 151°02'E, Copeland 2756, 22 Nov 2000 (BRI, MEL, NSW); On 
roadside heading towards old mine which is 900m SE of Howell 29°57’S I5I°02'E, Gebert 46 & 
Mole, 14 Sep 1998 (MEL); Waa Gorge, walking track on N side of Gorge, above Mill-Bullah water 
hole, Mt Kaputar National Park 30°04'S 150°06'E, Gebert 48-57 & Mole, 16Sep 1998 (WG 48-53, 
55-57 - L'l B; WG54 - LTB, MEL, NSW, UNE); Top of Waa Gorge, Mt Kaputar National Park 
30°04’S 150°06’E, Gebert 58-67, & Mole, 16 Sep 1998 (MEL); Yalwal 34°55’S 150°22'E, Blaxell 
1605, 11 Apr 1978 (NSW). Central Coast: Tahmoor, Stratford Rd (end) adjacent to Bargo River, 
34°15’S 150°35'E, Gebert 100-109, 14 Oct 1998 (WG100 - LTB, MEL; WG101-109 - LTB). South 
Coast: Yalwal 34°55'S 150°24'E, Gebert 127, 24 Nov 1998 (MEL); 1km N of Coondella Trig, Deua 
National Park35°56'S 149°54'E , Gebert 138-147 & Pearson, 2 Dec 1998 (WG138, 141,144 - LTB, 
MEL; WG139, 140, 142, 143, 145-147 - LTB); Dr George Mountain 36°40’S 149°54'E, Gebert 
110-116, 15 Oct 1998 (WG110, 116 - LTB, MEL; WG111-115 - LTB); Nethercote Falls, Yowaka 
River, Nullica State Forest 36°59'S 149°49'E , Albrecht 2290, 13 Dec 1985 (MEL). 

3. Crowea exalata subsp. revoluta Paul G.Wilson, Nuytsia 11: 430 (1997) 

Type: Victoria: Midlands: 1 mile [1.6km] north of Lightning Hill near Eaglehawk, D.L. 
Patou, 18 Dec 1916. Holotype: MEL4413. Isotypes: MEL4414, MEL4415, MEL4416, 
MEL4417, MEL4418. 

Leaves narrow oblong, 13-23 mm long, 1.5-2.5 mm wide, margins revolute, tip acute 
rarely apiculate. Pedicel 0.5-1.5 mm long. Petals 5-8.5 mm long, 3-4.5 mm wide. 
(Fig. 70 

Distribution and Ecology: Crowea exalata subsp. revoluta is confined to the Midlands 
region, central Victoria, between Bendigo and Kamarooka, and also near St Arnaud. 

Found on clay-ironstone soils in Box-Ironbark communities. Flowers sporadically 
throughout the year. 

Conservation status: Walsh and Stajsic (2007) considered this taxon to be vulnerable. 

t oug i not widespread, this subspecies is common in several reserves (eg. Whipstick, 
Kamarooka) around Bendigo and does not appear to be under immediate threat. 

Etymology, the subspecific epithet is derived from Latin, revolutus (revolute or rolled 
back), and alludes to the leaf margins being rolled under the leaf. 

Selected specimens examined: Victoria: Midlands: Western Whipstick, 1 mile north of Blue 

36 ° 42 ’ S 144 ° 16 ' E> Peny ' 3 A P r 1961 (MEL); St Arnaud 36°37'S 143°16'E, Dale 
IACB 3714], May 1951 (MEL); Reservoir on Lightning Hill Road [Bendigo], 36°46'S 144°16'E, 
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Robbins [ACB 38646] , 12 Jul 1947 (MEL); Gobarup Flora Reserve 36°42'S 144°53'E, Beaugle- 
hole 68932, 4 May 1981 (MEL); Kamarooka State Park 36°31'S 144°23'E, Beauglehole 69683, 2 
Nov 1981 (MEL); Trail to Flagstaff Hill, 17 km NW of Bendigo, Whipstick State Park. 36°38'S 
144°15'E, Jobson 3272, 16 Oct 1994 (MEL); Foxes Bend Road, Whipstick Scrub 36°40'S 144°15'E, 
Duretto 627 8c PG Neish, 1 Sep 1995 (MEL); Whipstick State Forest near Bendigo, 1km due N 
on Foxes Bend Rd from Whipstick Road 36°41'S 144°17'E, Gcbert 1-10 8c Whiffin, 11 Aug 1998 
(WG1, 7 - LTB, MEL; WG2-6, 8-10 - LTB). 

4. Crowea exalata subsp. obcordata Gebert, subsp. nov. 

A subspecie typica follis obcordatis 9-11 mm longis, 4-5.5 mm latis differt. 

Type: New South Wales: Central Tablelands: Budthingeroo Creek, 33°55'S, 150°01'E, 
I. Olson 3997, 12 Apr 1992. Holotype: NSW257535, transparencies MEL2172083. 
Isotype: MEL2026011. 

Illustration: Weston & Harden, Flora of New South Wales 2, 2nd edn: 300 (2002). 

Leaves obcordate, 9-11 mm long, 4-5.5 mm wide, margins flat. Pedicel 3.5 mm long. 
Petals 7-9 mm long, 4.5 mm wide. (Fig. 7g) 

Notes: Crowea exalata subsp. obcordata can be distinguished from all the other 
subspecies by its small, obcordate leaves. 

Distribution and Ecology: this subspecies is found on the Boyd Plateau, Central 
Tablelands, New South Wales, near creeks. Flowering material has been collected in 
April. 

Conservation status: Crowea exalata subsp. obcordata is known only from the type 
collection from Kanangra-Boyd National Park and a conservation code, following the 
format of Briggs and Leigh (1996), of 2KC is appropriate for this subspecies. Surveys 
are required to ascertain the extent of the known population. 

Etymology: the subspecific epithet refers to the obcordate shape of the leaves. 

Specimens seen: known from the type material only. 
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Abstract 

The removal of Indigenous people from their traditional lands in south-eastern Australia has 
rendered it necessary to collect much of the information about plant use from nineteenth century 
sources. Despite these difficulties, a fully referenced database of species occurring in Victoria 
which have known Indigenous use in some part of Australia contains over one thousand entries, 
approximately one third of the total native flora in the state. Databases have been assembled also 
for New South Wales, Tasmania and the higher rainfall areas of South Australia. They contain 
plants used for food, medicines, fibre, implements, adhesives and cultural purposes. 

Underground storage organs constituted the major food source in higher rainfall areas, whereas 
seeds become more important in the arid lands. Microseris lanceolata (Walp.) Sch. Bip., and 
Microseris scapigcra (Foist.) Sch.Bip., Murnong or Yam Daisy, widely used for food, present an 
interesting taxonomic and biogeographic study. 


Introduction 

Aborigines populated the south-eastern parts of the Australian continent at least 40,000 
years before present. They depended on the use of the native flora and fauna for all 
of life’s necessities, and their continued survival in Australia is evidence that they 
achieved a balance between exploitation and renewal of the resources. Since lire was 
regularly applied to significant parts of the landscape, there is no doubt that many of 
the patterns of biodiversity encountered by the European invaders were of Aboriginal 
creation. In setting high biodiversity as a goal of present-day management, this is not 
always acknowledged. (Gott 2005) 


Methods 

Since in south-eastern Australia Aboriginal people were soon displaced from their 
traditional lands and confined to reserves (Christie 1979), records of plant use often 
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rely on European sources such as nineteenth century books (Smyth 1876), (Dawson 
1881), (Curr 1886), and unpublished documents. Exact identification of species is 
sometimes difficult, but Smyth contains several lists of plants identified by Mueller. 
Knowledge of plant use still remains in Aboriginal communities and has been freely 
given (Mason unpublished, and many others). Il has been possible to compile extensive 
Filemaker Pro databases of species for which there are records, written or oral. (Gott 
unpublished). These cover, separately, Victoria, New South Wales, Tasmania and the 
higher rainfall areas of South Australia and contain plants used for food, medicines, 
fibre, implements, adhesives and cultural purposes. Table 1 shows the number of species 
with recorded Indigenous use for the above purposes in New South Wales. Totalling all 
databases, there are 513 records covering approximately 1511 species. Copies are held 
by the Australian National Botanical Gardens, the Australian institute of Aboriginal 
and Torres Strait Islander Studies, Canberra, and other organizations and individuals. 
This present paper deals with only a few examples of the utilised species or genera 
contained in the databases. For further details on the use of plants in Victoria see Gott 
(1993). 


Table 1. Number of NSW plant species with recorded Indigenous use. From Gott (unpublished) 
NSWUSE database. Note that many species had more than one use. 


Food 

Medicine 

Fibre 

Implement 

Adhesive 

Other(incl. 
cultural uses) 

Total 

1248 

496 

159 

260 

103 

260 

1479 


Food Plants - "roots" 

Despite a popular view of hunting as the major food source, foods of vegetable origin 
were important in the diet (Gott 1982) and were always the fallback foods, gathered 
mainly by women and children. 

In the higher rainfall areas of southeastern Australia, plant underground storage 
organs -“roots” in the broad sense - constituted the staple foods. The advantage of 
roots” as staples is that they were available virtually year-round. William Buckley, the 
so-called wild white man’ was a convict who escaped from the abortive settlement at 
Sullivan’s Bay near Sorrento, Victoria, in 1803 and lived with the Wathaurong tribe 
around Geelong until 1834 (Morgan 1852). Throughout his account of life with the 
Wathaurong he constantly refers to ‘roots’ as the staple food, and this is borne out by 
many later observers. 

their natural food consists of the meat of the country when they can kill it, but chiefly 
roots’ (T. Winter 1837 in Bride 1898). 

They depend for food almost entirely on animals and roots’ (Dawson 1881) 

The main sources of‘root’ staples were small herbaceous perennials — geophytes that 
relied on underground storage to survive the dry hot summers, and some aquatics 
(Table 2). In the lower rainfall areas of south-eastern Australia and in the arid centre, 
seeds were more important as staples (Fig.l). Most of the species store carbohydrate 
in the roots as starch with amylose and amylopectin in varying proportions. However, 
some common Liliaceae sens.lat. (Arthropodium, Bulbine, Caesia, Thysanotus species) 
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Fig. 1. Percentage of food plants providing roots and seeds from selected botanical divisions of 
New South Wales ( source - Gott B. NSWUSE database). 


and the most frequently mentioned Victorian staples, Microseris lanceolata and 
M.scapigera, store fructans - polymers of fructose (Table 2.) (Incoll et al. 1989). The 
occurrence of large amounts of fructans in pre-European Aboriginal diets could have 
implications for the high susceptibility of Aborigines to develop type 2 diabetes on 
European diets, which for them were exclusively starch-based (O’Dea 1986), (Englyst 
8c Hudson 1997). 

Of the several Arthropodium species, the most impressive is the informally named 
‘Arthropodium species A’ (Conran et al. 1993) (=' Arthropodium species 1’ of Conran 
1994), found in alpine areas of New South Wales and Victoria. The tubers, which persist 
for more than a year, are particularly large and numerous (Fig. 2) and would have been 
available to tribes who frequented the high country in summer to feast on Bogong 
Moths, Agrotis infusa Boisduval. This Arthropodium species flowered spectacularly after 
the recent 2002-03 fires in the Kosciuszko National Park (New South Wales). 

Although individual orchid species are rarely mentioned in historical records, orchid 
tubers as a general class were recorded as food; indeed they are still eaten in Europe 
(Kunkel 1984). The starch in orchid tubers is high in amylopectins, which would 
contribute to a relatively high Glycaemic Index. Some starch-containing roots such 
as Pteridium esculentum (G.Forst.)Cockayne and Geranium species would have been 
processed to break up the fibre content. 
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Table 2. Some food plants used for their "roots" 


Family 

Species 

Storage Carbohydrate 

Anthericaceae 

Arthropodium spp. 

fructans 

Asphodelaceae 

Bulbine spp. 

fructans 

Asteraceae 

Microseris lanceolata 

fructan (inulin) 

Colchicaceae 

Burchardia umbellata 

starch 

Colchicaceae 

Wurmbea spp. 

starch 

Cyperaceae 

Bolboschoenus spp. 

starch 

Dennstaedtiaceae 

Pteridium esculentum 

starch 

Geraniaceaez 

Geranium spp. 

starch 

Hypoxidaceae 

Hypoxis spp. 

starch 

Juncaginaceae 

Triglochin procerum si 

starch 

Orchidaceae 

All species 

starch, high amylopectins 

Phormiaceae 

Caesia spp. 

fructans 

Typhaceae 

Typha spp. 

starch 



Fig. 2. Tubers of Arthropodium sp. A (Conran et al. 
1993)/sp. 1 (Conran 1994). 
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Aquatic Species 

Typlui domingensis Pers.and T.orientalis C.Presl were used widely for food and fibre 
along the Murray-Darling system and in the Victorian Gippsland Lakes (Gott 1999). 
The stele of the rhizome is packed with starch and has strong fibrous vascular bundles 
that were used for string. On the lower Murray River Charles French Angas remarked: 
‘ The staff of their existence is the bulrush root... it is to them what bread is to the 
European' (Angas 1847). 

Triglochin procera R.Br. and related species have numerous soft root tubers that 
descend from the rhizome and are able to survive prolonged drought. They were an 
important food along the Murray River (Beveridge 1889), and were probably eaten all 
over Australia (Levitt 1982, Specht 1958). The hard corms of Bolboschoenus species 
were eaten after beating between stones. Young shoots and rhizomes of Phragmites 
australis Trin.ex Steud. were eaten by the Tasmanians (Peron F 1802 in Ptomley 1983). 
The stems were most important for spears and necklaces, and well-grown material was 
traded down from the Murray River to southern Victoria. 

Food plants - fruits and seeds 

Fruits and seeds are seasonal only (Table 3), but were sometimes stored. Harvesting 
them would often result in big meetings with neighbouring tribes. An example of this 
is Kunzea pomifera F.Muell. (Fig. 3) which bears clusters of fragrant small pome-like 
fruits on the sandy coasts of western Victoria and South Australia (Dawson 1881). 
Along the Coorong the fruit was pounded into large cakes and traded to other tribes 
(Tindale 1981). It is at present becoming popular in the bushfood industry. 

Nitraria billardieri DC. was another very popular fruit (Beveridge 1889) (Fig. 4) 
especially along the Murray River. It was notable around cooking mounds, presumably 
growing from discarded ‘stones’. Rubus parvifolius L., R.rosifolius Sm„ Sambucus 
gaudichaudiana DC., S. australasica (Lindl.) Fritsch and several Sotanum species were 
widely eaten. Solatium vescum F.Muell. was greatly relished in Gippsland, Victoria 
(Mueller 1855). It can be managed as a fireweed, abundant after fire and disappearing 
after a few years only to re-appear with the next fire from the soil seed store. 


used for food 


Table 3. Some fruits and seeds 
Species 

Acacia, selected spp. 

Eragrostis spp. 

Kunzea pomifera 
Macrozamia communis 
Marsilea drummondii 
Nitraria billardieri 
Panicum spp. 

Portulaca oleracea 
Rubus spp. 

Sambucus spp. 

Sotanum vescum 


Used for 

seed ground, also eaten green 

seed ground 

fruit 

seed detoxified 
sporocarp processed 
fruit 

seed ground 

seed ground, stored 

fruit 

fruit 

fruit 
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Fig. 3. Kunzea pomifera fruits 



Fig. 4. Nitraria billarderi fruit (both the dark and the light fruits are ripe). 
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In the drier areas, seeds of grasses were ground for flour, particularly Eragrostis and 
Pcmicum species. Seed of selected Acacia species was used; the lipid content of both 
the seed and the aril vary widely between species (O’Dowd & Gill 1986). Porlulaca 
oleracea L. seed was stored for future use (Smyth 1878). Macrozamia communis 
LJohnson seed required processing to remove toxins (Backhouse 1836). Nardoo, 
Mars ilea drummondii A.Braun, is well known as the last food resource used by the 
explorers Burke and Wills before their deaths in July 1861 while on the Victorian 
Exploring Expedition. Less well known is that it contains an enzyme which destroys 
thiamine and may well have contributed to their deaths (McCleary & Chick 1977). For 
Aborigines it was only a fallback food, and was winnowed to remove the hard spore 
cases. 

Other foods were “greens” from small herbs, nectar from Bowers, gum from some 
Acacias and plant sap from lerp and manna. No sources of plant food were ignored, 
although some were resorted to only when more preferred foods were scarce. Table 4 
lists some plants with uses other than food. 


Table 4. Other plant uses. 


Species 

Acacia dealbata/A.mearnsii 
Amyema sp. 

Cares tereticaulis 
Centipeda spp. 

Duboisia hopwoodii 
Eucalyptus camaldulensis 
Eucalyptus spp. 

Gynatrix pulchella 
Lomandra longifolia 
Mentha australis 

Pimelea microcephala 
Pimelea spp. 

Xanthorrhoea spp. 


Use 

Fibre - bark 
Medicine - steam bath 
Fibre - stem 
Medicine 

Medicine 
Artefact - canoes 
Medicine - kino 
Fibre - outer stem 
Fibre - leaf 
Medicine 

Medicine - acupressure 
Fibre - outer stem 
Adhesive - resin 


Medicine Plants 

Records of medicinal plants in south-eastern Australia are less frequent than those 
from the northern Australian areas, where much traditional knowledge has been 
preserved (Low 1990, Aboriginal Communities of the Northern Territory 1993). 
Nevertheless, some northern species also occur in the south-east. Aromatic plants such 
as Mentha spp. (Lamiaeeae) and Centipeda spp. (Asteraceae) species were widely used 
medicinally, often against the imported European diseases. Materials with high tannin 
content, such as Eucalypt kino (sap), were used on burns and wounds. The modern use 
of transdermal nicotine patches is mirrored by the placing behind the ear of chewed 


222 


Telopea 12(2): 2008 


Jacobs, Gillespie and Soreng 


wads of Pituri, Duboisia hopwoodii (F.Muell.) F.Muell., a widely traded source of nor- 
nicotine (Watson 1983). Indeed aromatherapy with Acacia flowers (Plomley 1966), 
acupressure with string from Pimelea microcephala R.Br. (Koch 1898), steam baths 
with Amyema species (Stone 1911) and the application of medicines in smoke and 
as body-washes show that Aboriginal medicinal use of plants was varied and well- 
developed. 


Fibre Plants 

Fibre was used from a wide variety of species. Coarse string was made from the inner 
bark of large Acacia species and stringybark Eucalypts. Typha species were valued for 
the stelar fibres equally with their use for starchy food. Fine string to make the nets for 
catching Bogong Moths was prepared from Pimelea axiflora F.Muell.ex Meisn. and/ 
or P.pauciflora R.Br. (Helms 1895). Fine coiled baskets continue to be made from the 
strong stems of Carex tereticaulis F.Muell. and baskets, string and eel traps came from 
leaves of Lomandra longifolia Labill. Buckets were made from whole bark pieces of 
Acacia dealbata Link and A. mearnsii De Wild. 

Adhesives 

A widely used adhesive was the waterproof resin from the leaf bases of Xanthorrhoea 
species. It was gently melted and mixed with tine fibrous material to make it less 
brittle. 


Implements 

Wooden implements such as boomerangs, spears, clubs, shields, digging sticks and 
containers are well represented in Museum collections. From ethnographic accounts 
and by direct microscopic sections it is sometimes possible to determine the species 
concerned (Smyth 1876, Kamminga 1988). 


Microseris 

Microseris lanceolata (Walp.) Sch. Bip„ and M. scapigera (Forst.) Sch.Bip., Murnong 
or Yam Daisy constituted the staple food most commonly mentioned in early records 
(Gott 1983), and were abundant in dry sclerophyll woodlands and grasslands. In 1839 
Thomas Mitchell (1839) reported the view over the plains of western Victoria as ‘ quite 
yellow with its flowers' and G.A. Robinson, in north-central Victoria in 1840, referred 
to ‘ millions oj murnong or yam all over the plain' (Robinson in Clark 1998). Belonging 
to the Asteraceae, tribe Lactuceae, its leaves form a rosette, beginning growth in autumn 
from a stem-base to which are attached one or more soft tubers. New tubers form 
by the swelling of adventitious roots arising from the axils of the lower leaves. This 
applies to the ‘Murnong’ ecotype see Table 5. For a discussion of the anatomy of the 
tubers see Gott 1983. At present it is proposed that there are two species, Mdanceolata 
and M.scapigera (Sneddon pers. comm, in Vijverberg et al. 2002). 
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Table 5. Microseris ecotypes - after Vijverberg et al. (2002) (No species from Western Australia 
were included in the study.) 


Ecotype 

Roots 

Pappus 

Fertilisation 

Distribution 

Murnong,M 

short to long soft tubers 
from adventitious roots 

scale 

non selfing 

VIC, NSW, SA 

Alpine, A 

long +/- tuberous 
adventitious roots 
producing new rosettes 

scale 

non selfing 

VIC, NSW 

Fine pappus F 

Long fibrous +/- tuberous 
roots 

fine 

selfing 

VIC, TAS, NZ 

Coastal C 

fibrous 

narrow scale 

selfing 

NZ 


The introduction by Europeans of hard-hoofed, close-grazing animals disastrously 
reduced the abundance of Microseris. Within 5 years of the founding of Melbourne it 
had disappeared from the surrounding area (Dredge 1839-1843). Curr, writing of the 
northern Victorian plains in the 1840’s said: ' Several thousand sheep not only learnt 
to root up these vegetables with their noses, but they for the most part lived on them for 
the first year, after which the root began gradually to get scarce ’ (Curr 1886:240). The 
result today is that the occurrence of this genus is highly fragmented. 

Genetics of Microseris 

Recent work has suggested that Australian and New Zealand Microseris originated 
from western North America “An aUotetraploid (4x=36) which arose through 
hybridisation between an annual and a perennial diploid, followed by polyploidisation 
and long distance dispersal" (Prober et al. 1998) and has undergone adaptive radiation 
in Australia and New Zealand. 

On the basis of genetic studies using chloroplast DNA, and detailed morphological 
studies, Vijverberg et al. (2002), have described four ecotypes: Murnong, Alpine, Fine 
pappus, and Coastal (Table 5). Vijverberg et al. conclude that ‘the morphological 
diversification is accompanied by little genetic variation (Vijverberg et a!.1999, 2000). 
‘The taxon is in a relatively early stage of adaptive radiation’ and that the ‘ process of 
adaptive radiation and morphological differentiation is progressing’. They further state 
that the genetics indicate that 'an unambiguous classification of Australian and New 
Zealand Microseris is complicated at this early stage of adaptive radiation’. 

Indicative of this situation is that M. lanceolata in Flora of Victoria has been split into 
three informal species (Jeanes 1999). 

It must be borne in mind that the populations of the various ecotypes have been long 
affected by human intervention. This particularly applies to the Murnong ecotype. Its 
tubers are non-fibrous, and at a shallow depth. As a preferred food for the Aborigines, it 
was subject to patch burning in late summer at intervals of approximately 3-5 years. This 
burning, both in dry sclerophyll woodlands and grasslands, ensured the maintenance 
of open sites for the growth of all the herbaceous perennial food plants (Gott 2005). 
Microseris and other food plants were also spread widely by trading (Morgan 1852). 
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The advent of European burning and grazing decimated and fragmented the populations 

of all the ecotypes, reducing the possibility of genetic interchange. Prober et al. (1998) 
found that, while isolated populations still retained allele richness, small populations 
were undergoing gradual genetic decline. 

Microseris pollen 

Pollen of the Lactuceae is distinct from other Asteraceae, and there are relatively few 
native species (c.10) that belong to the Lactuceae, including Microseris (Table 6). 
Lactuceae pollen appears in southern Australia during the upper Miocene (McPhail 
1999). The possibility oftracing the evolutionary history of Microseris by distinguishing 
its pollen from other Lactuceae has been investigated but did not show promise 
(G. Crowley, L.Head, B.Gott, unpublished). 


Table 6. Members of the Tribe Lactuceae native to South-eastern Australia 


Actites megalocarpa 

Cratystylis conocephala 
Microseris lanceolata/scapigera 
Picris, 3 spp. 


Taraxacum, 2spp 
Sonchus hydrophilus 
Sonchus oleraceus 
Youngia japonica 


A final word 

Aboriginal people have interacted with the Australian flora for many thousands of 
years. It is well to bear in mind that the evolutionary history of many of the species 
used by them may reflect that interaction. 
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Abstract 

A synopsis is presented for the 31 Ptilotus species accepted by the author, and indigenous in 
eastern Australia (Queensland, New South Wales, Victoria and Tasmania). Notes on typification, 
distribution and habitat are given. Two new combinations are made, and 24 names are here 
formally reduced to synonymy. A lectotype is chosen for P. calostachyus F.Muell. A key to the 
identification of Ptilotus taxa in eastern Australia is included. 


Introduction 

Ptilotus is a genus comprising around 100 species, virtually confined to Australia, 
but with one species (P. conicus R.Br.) extending to Timor and adjacent islands. The 
majority of species occur in arid or semi-arid areas, with a centre of species diversity in 
Western Australia, where numerous species await formal naming. In eastern Australia 
(comprising Queensland, New South Wales (including Australian Capital Territory), 
Victoria and Tasmania), no undescribed species are known to occur. 

In the latter half of the 20th century Ptilotus taxonomy was dominated by Gerhard 
Beni, a botanist based in Munich, Germany. He wrote many papers devoted to the 
taxonomy and nomenclature of Ptilotus , of which some of the main works were Beni 
(1958, 1959, 1967a, 1971, 1981). 

Beni’s apparent desire to document all observed morphological variation in a formal 
manner i.e. by describing new subspecies, varieties and formae of new or established 

species,basedononeor few specimens, has resulted in a hideously complex nomenclature 

for the genus. While many of Beni’s new species are “good”, the infraspecific taxa, in 
very many cases, have proven to be of no practical taxonomic value, with the diagnosed 
differences being just part of the variation to be expected for a species. In addition, 
Australian users of Beni’s papers have been hampered by the (often) German text, the 
cumbersome identification keys, and the sometimes erroneous, misleading or scanty 
diagnosis of taxa. 

Ptilotus species (as with species of other genera and families) exhibit variation in many 
of their characteristics, both within and between populations. Often this variation is 
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continuous and not correlated between characters, so that subdivision of species is 
meaningless and arbitrary. Perhaps because Beni was geographically remote from natural 
populations of Ptilotus and relied on intermittent specimen loans, he may never have 
seen the full range of variation exhibited by many species. Differences that appeared 
significant to him on one or a few specimens were often just part of the variation that is 
continuous within a species. The full range of variation can be observed only by seeing 
plants of different ages and sizes and from different regions and growing conditions. 
This is ideally achieved through field studies and observations, but a comprehensive 
set of herbarium specimens can be almost as informative. Through a combination of 
field work and herbarium study, the present author is confident of the synonymies and 
taxonomic concepts proposed in this paper. 

The aim of this paper is to present a summary of the Ptilotus taxa in eastern Australia. 
Thirty one taxa of Ptilotus are accepted (29 species, one subspecies and one variety) 
as indigenous in eastern Australia. An identification key is provided, using readily 
observable characters. Two new combinations ( Ptilotus nobilis subsp. semilanatus 
and P. capensis) are made here, 24 names are placed formally into synonymy and 
P. calostachyus is lectotypified. 

Type specimens, or images of types, have been seen for nearly all taxa for which 
nomenclatural changes are proposed. Names based on types from Western Australia, 
South Australia and Northern Territory have not (with some exceptions) been 
considered in this treatment. Types not seen have been annotated with “n.v.” 

Specimens have been received on loan from AD, BM, CANB, K, MEL, and NSW and 
the entire holdings of BRI and MEL have been examined. In addition, images of type 
specimens have been received from B, CGE and LD. Tepal length measurements here 
include the fused basal portion, i.e. from the base of the perianth to the tip of the 
longest tepal. Accepted taxa are arranged in alphabetical order. 

Taxonomy 

Key to the eastern Australian taxa of Ptilotus 

1 Inflorescences in the axils of fully-developed leaves; plants having the appearance of an 


Alternanthera or Aerva 

2 Tepals 2-3.5 mm long; bracteoles 1-2 mm long . P. murrayi 

2* Tepals 4-5 mm long; bracteoles 4-5.5 mm long . P. decipiens 


1 * Inflorescence terminal, or pseudo-terminal (i.e. borne in the axils of reduced upper leaves) 

3 Fully expanded leaves glabrous or with scattered hairs only 

4 Flowers at basal end of inflorescence widely spaced (> 3 mm apart) 

5 Tepals 12-15 mm long; leaves 35-70 mm long, margins entire; plant 50-70 cm 
high . P. capensis 

5* Tepals 9-11 mm long; leaves 8-15 mm long, margins undulate; plant up to 30 
cm high. P. extenuatus 
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4* Flowers ± densely packed, < 1 mm apart 
6 Tepals 17-44 mm long 

7 Tepals with long septate hairs only. P. macrocephalus 

7* Tepals with short verticillate" hairs as well as long septate hairs. 

. P. nobilis subsp. nobilis 

6* Tepals 3-17 mm long 

8 Tepals 10-17 mm long 

9 Petioles (of the basal leaves) well-developed, always more than half 
lamina length and sometimes longer than lamina 

10 Inflorescence cylindrical; tepals 10-14 mm long, pale green 

. P. spatliulattis 

10* Inflorescences globose to ovoid; tepals 12-15 mm long 

11 Stems erect, to 40 cm high; tepals without short verticillate 

hairs; all tepal hairs septate, not exceeding ends of tepals. 

. P. indivisus 

11* Stems sprawling, to 30 cm high; verticillate hairs (0.2-1 mm 
long) present on tepals; longer tepal hairs septate, equalling or 
exceeding ends of tepals. P. seminudus 

9* Petioles absent, obscure, or less than half lamina length 

12 Outside of tepals with short verticillate" hairs as well as long septate 
hairs 

13 Leaves rhombic, < 10mm long. P. remotiflorus 

13* Leaves linear to narrowly-oblanceolate, 20-50 mm long 

. P. nobilis subsp. semilanatus 

12* Outside of tepals with unbranched septate hairs only 

14 Inflorescence globose to ovoid, 1.5-4 cm long; leaves linear, 


up to 4 mm wide 

15 Tepals curved; southern Australia. P- erubescens 

15* Tepals straight; northern Australia . P.fusiformis 


14* Inflorescence cylindrical, 3-12 cm long; leaves narrowly- 
lanceolate or lanceolate, 4-20 mm wide ... P. polystachyus 

8* Tepals 3-10 mm long 

16 Lower leaves with distinct petiole as long as, or longer than lamina .. 

. P. latifolius 

16* Leaves either without a distinct petiole, or petiole less than half the 
length of the lamina 


* verticillate hairs - those with a branching pattern very similar to an Araucaria tree (Norfolk 
Island Pine, for example), i.e. hair has a central ‘column’ with a number of verticillate branches 
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17 Distal half of tepals glabrous 

18 Tepals white to pink when fresh, 3.5-4.5 mm long; peduncles 
1-10 mm long, glabrous at 1 mm below base of inflorescence 
. P. corymbosus 

18* Tepals red to maroon when fresh, 4.2-6 mm long; peduncles 
30-130 mm long, sparsely hairy at 1 mm below base of 
inflorescence. P. spicatus 

17* Tepals hairy throughout or almost throughout 

19 Inflorescences pink to purple 

20 Apex of tepals truncate, erose; plants to 30 cm high. 

. P. leucocoma 

20* Apex of tepals acute; plants 0.6-2.5 m high 

21 Inflorescences erect, 1-4 cm long, apex rounded. 

. P. schwartzii 

21* Inflorescences ± pendulous, (3—)4—10 cm long, apex 
conical. P. calostachyus 

19* Inflorescences white to greenish-white 

22 Tepals almost completely obscured by white woolly 
indumentum . P. brachyanthus 

22* Hairs present, but tepals readily visible 

23 Procumbent sub-shrub to 20 cm high; leaves narrowly 
oblanceolate, sparsely hairy; bracteoles 3.5-4.5 mm long 
. P. gaudichaudii var. parviflorus 

23* Erect shrub 25-60 cm high; leaves filiform, glabrous; 
bracteoles 2.5-3.5 mm long. P. fusiforttiis 

3* All leaves conspicuously (often densely) hairy, at least on lower surface 

24 Leaves orbicular; inflorescences in sessile clusters 

25 Inflorescences globose to ellipsoidal; tepals 5-7 mm long; fully developed leaves 

10-25 mm long. P. maconochiei 

25* Inflorescences narrowly cylindrical; tepals 4-5 mm long; fully developed leaves 
6-10 mm long. P. royceamis 

24* Leaves narrowly-lanceolate to broadly ovate; inflorescences pedunculate 

26 All leaf hairs simple (uniseriate) 

27 Tepals 16-21 mm long 
27* Tepals 5-9 mm long 


P. clementii 
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28 Tcpals 7-9 mm long; filaments 3-4 mm long; anthers 0.45-0.6 mm 
long, at least some exserted on dried specimens; style 3.2-3.7 mm long 

. P. helipteroides 

28* Tepals 5-7 mm long; filaments 1—1.8 mm long; anthers 0.2-0.4 mm 

long, none exserted on dried specimens; style 1—1.6 mm long. 

. P. pseudohelipteroides 

26* Leaf hairs stellate, dendritic or verticillate” 

29 Tepals 10-17 mm long 

30 Tepals deep pink; spikes 1-3 cm long . P. sessilifolius 

30* Tepals white, grey or greenish; spikes 3-18 cm long ...P. polystachyus 

29* Tepals 4-10 mm long 

31 Leaves strongly discolorous, margins revolute; tepals 4-5 mm long 

. P. pedleyamis 

31* Leaves ± concolorous, margins flat; tepals 5.5-10 mm long 

32 Peduncles not branching, each 0-3 mm long, with inflorescences 
scattered along branchlets; lower leaves with very dense hairs 0.7- 
1.5 mm long. P. incanus 

32* Peduncles branching, each 3-30 mm long, often giving rise to a 
corymbose conflorescence; lower leaves with moderate to dense 
cover of hairs 0.2-0.7 mm long. P. obovatus 


Ptilotus brachyanthus (Benth.) F.Muell., Syst. Census Austral. PI. 29 (1883) 

Trichinium brachyanthum Benth., FI. Austral. 5; 239 (1870). 

Type: ‘North-west Australia’, 1856, F. Mueller s.n.\ holo MEL; iso K. 

Elliot & Jones, Encyd. Australian PL, Volume 8: 104 (2002). 

Ptilotus blakeanus Beni, Austrobaileya 1: 446 (1983), syn. nov. 

Type: Queensland. Chesterton, 7 April 1936, S.T. Blake 11107 ; holo BR1. 

Elliot & Jones, Encyd. Australian PL, Volume 8: 104 (2002).- 

Illustration: Beni (1983: 449, t. 30). 

Distribution and habitat: there are pre-1900 records of P. brachyanthus from ‘Peak 
Downs’ (in 1872) and ‘Burenda Downs’ (late 1800’s), both in Qld. In the 20 lh century, 
it was collected from a few places between Augathella and Longreach. It is otherwise 
known only from Mueller’s type collection, presumably from the western part of the 
N.T. It is likely that the absence of records between Longreach and western N.T. is due 
to habitat modification and overgrazing. Habitat is poorly known but some collections 
describe the habitat as woodland dominated by Acacia cambagei. 

Notes: P. blakeanus was described by Beni, based on a single specimen at BR1. He 
distinguished it from P. brachyanthus by the non-clustered spikes, the apical shape of 
the spikes, the colour of the inflorescence, the woollier stems, and the foliage being less 
dense. These characteristics are either trivial or continuously variable, and the variation 
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exhibited by P. brachyanthus easily encompasses the type specimen of P. blakeanus. 
Ptilotus calostachyus EMuell., Fragm. 6: 231 (1868) 

Trichiniumcalostachyum (F.Muell.) Benth., FI. Austral. 5:236 (1 870); Ptilotus calostachyus 
F.Muell. var. calostachyus, Mitt. Bot. Staatssamml. Miinchen 2: 405 (1958). 

Type: Western Australia. Roebuck Bay, undated, J. Martin s.n.; lecto MEL, here chosen. 
Beni, FI. Cent. Austral. 82 (1981); Wheeler, FI. Kimb. 124 (1992); Elliot & Jones, Encycl. 
Australian PL, Volume 8: 104 (2002).. 

Trichinium procerum Diels, Bot. Jahrb. Syst. 35: 191 (1904); Ptilotus calostachyus var. 
procerus (Diels) Beni, Mitt. Bot. Staatssamml. Miinchen 2: 405 (1958), syn. nov. 

Type: Western Australia. DeWitt, near Nichol Bay, undated, L. Diels 2803; holo B, digital 
image at BRI. 

Illustrations: Erickson et al., FI. & PI. of W. Aust. 2nd edition 163 (1979); Elliot & 
Jones, Encycl. Australian PL, Volume 8: 104 (2002); Moore, Guide PI. Inland Australia 
254 (2005). 

Distribution and habitat: P. calostachyus is known from two localities north of 
Camooweal in Qld, both very close to the N.T. border. The species is widespread and 
common in central N.T. and the northern half of W.A. It inhabits sandy or stony plains 
and ridges. 

Notes: Mueller cited three specimens in the protologue - one of his own, one by Martin 
and one by Walcott. The Mueller specimen could not be found at MEL. Of the two 
other syntypes, the Martin collection is the better quality specimen, and is here chosen 
as the lectotype. 

Beni distinguished P. calostachyus var. procerus from P. calostachyus sens. str. by the 
supposedly longer spikes, bracts more hirsute and the smaller staminodial scales. 
When a range of specimens is examined, it is clear that these characteristics are variable 
and not correlated. The spike length and other macroscopic features on the type of 
T. procerum are typical for P. calostachyus, and furthermore the type locality of 
T. procerum coincides with that of one of the former syntypes of T. calostachyus. 

Ptilotus capensis (Beni) A.R.Bean, comb, et stat. nov. 

Ptilotus distans subsp. capensis Beni, Austrobaileya 2: 17 (1984). 

Type: Queensland. Thursday Island, June 1897, F.M. Bailey 114; holo BRI. 

Bentham, FI. Austral. 5:223-4 (1870), P. distans in part; Elliot & Jones, Encycl. Australian 
PL, Volume 8: 108 (2002), P. distans in part. 

Illustration: Beni (1984: 18, fig. 1). 

Distribution and habitat: P. capensis is endemic to Qld, extending on the islands of the 
Torres Strait, throughout Cape York Peninsula, and south to Kidston. It grows in open 
eucalypt woodland on shallow or deep sandy soils, or on reddish lateritic loams. 

Notes: this taxon was given subspecies rank by Beni (1984). He distinguished P. distans 
subsp. capensis from P. distans sens. str. by the filaments 8-9.5 mm long (vs. 2.5-3 mm 
long for P. distans sens, str.), the style c. 7.5 mm long with an inconspicuous stigma 
(vs. style 1.3-2.2 mm long, stigma conspicuous and capitate), the hairs on top of 
the ovary erect, ciliate, articulate, to 3.3 mm long (vs. short spreading non-articulate 
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pubescence to 1.4 mm long) and the outer surface of the bracts hairy throughout 
(vs. glabrous for P. distans sens. str.). I find that these differences are distinctive and 
consistent. In addition, the flowers of P. capensis are always stipitate, with stipes 0.5-1 
mm long, while in P. distans sens. str. they are sessile. As was stated by Beni (loc. cit.), 
there is no intergradation between the two taxa. Hence specific rank is appropriate for 
this taxon. 

Ptilotus clemetitii (Farmar) Beni, Mitt. Bot. Staatssamml. Miinchen 2: 405 (1958) 

Trichitiium clementii Farmar, Bull. Herb. Boissier ser. 2, 5: 1088 (1905). 

Type: Western Australia, between the Ashburton and De Grey Rivers, 1897, E. 

Clement; holo K, n.v. 

Beni, FI. Cent. Austral. 79 (1981); Elliot & Jones, Encycl. Australian PL, Volume 8: 

105-6 (2002). 

Ptilotus pearsonii C.T.White, Proc. Roy. Soc. Queensland 53: 225 (1942). 

Type: Queensland. Soldier’s Gap area, Cloncurry, July 1941, S.E. Pearson 112; holo BRI; 
iso GH, n.v. 

Illustration: Moore, Guide Pi. Inland Australia 254 (2005). 

Distribution and habitat: in eastern Australia, P. clementii is confined to the Mt Isa- 
Cloncurry area of north-west Qld. Flowever, it is widespread in arid or semi-arid areas 
of N.T. and W.A., west to the Cape Range. It grows on stony hills in low open woodland 
dominated by eucalypts or acacias, or in Triodia grassland. Soils may be loamy or clayey. 

Ptilotus corymbosus R.Br., Prodr. 415(1810) 

Trichitiium corymbosum (R.Br.) Spreng., Syst. Veg. 1: 816 (1825), non Gaudich. (1829); 
Ptilotus corymbosus R.Br. var. corymbosus, FI. Austral. 5: 243 (1870). 

Type: [NorthernTerritory] Carpentaria Island’s’ [Morgan Is.], 20-21 January 1803, R. 
Drown I Bennett No. 3055]; holo BM; iso K. 

Bentham, FI. Austral. 5: 242-3 (1870); Wheeler, FI. Kimb. 124, 126 (1992); Elliot & 
Jones, Encycl. Australian PL, Volume 8: 106 (2002). 

Ptilotus corymbosus var. acutiflorus Benth., FI. Austral. 5: 243 (1870), syn. nov. 

Type: Northern Territory. North coast of Arnhem Land, 1862, McKinlay s.n.; holo MEL 
(2 sheets). 

Illustration: Wheeler (1992: 127, t. 32A). 

Distribution and habitat: P. corymbosus is confined (in eastern Australia) to the Lawn 
Hill area, north of Camooweal in north-west Qld. However, it is widespread in the 
northern half of N.T., and as far west as Broome in W.A. It typically inhabits stony 
ridges and hillsides with skeletal soil. 

Ptilotus decipiens (Benth.) C.A.Gardn., Enum. PL Austral. Occid.: 41 (1930) 
Alternanthera decipiens Benth., FI. Austral. 5:251 (1870). 

Type: [Queensland] subtropical New Holland, 1846, T.L. Mitchell 510; holo ?K, n.v. 
Beni, Fl. Cent. Austral. 80 (1981); Beni, FI. South Austral. 1: 325 (1986); Elliot & Jones, 
Encycl. Australian PL, Volume 8: 107 (2002). 
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Ptilotus hoodii F.Muell., Fragm. 8: 232 (1874). 

Type: [Northern Territory] Mt Olga, 1873, E. Giless.n.; holo MEL (2 sheets). 

Distribution and habitat: P. dedpiens has a rather scattered occurrence in western Qld 
as far east as Jericho, but is more common in arid parts of N.T. and S.A., and extends 
just into W.A. It grows on rocky hill slopes with skeletal soil. 

Note: A.W.Hill, Index Kew. 8:199 (1933) is sometimes given as the secondary author, on 
the grounds that Gardner’s combination (in Enum. PI. Austral. Occid., 1930) was not 
validly made because he failed to adequately refer to the basionym. However, Article 
33.2 of the Code (see also Ex. 5) states that, before 1953, an indirect reference to a 
basionym is sufficient for valid publication of a new combination. 

Ptilotus erubescetis Schltdl., Linnaea 20: 575 (1847) 

Trichinium erubescens (Schltdl.) Moq. in A.DC., Prodr. 13(2): 293 (1849). 

Type citation: South Australia. Dry hills near Gawlertown, undated [1844-47], H.H. 
Behr s.n.\ holo ?HAL, n.v. 

Cunningham et al. (1981: 285); Jacobs 8< Lapinpuro, FI. N.S.W. 1: 259 (1990); Elliot & 
Jones, Encycl. Australian PI., Volume 8: 109 (2002). 

Illustrations: Jacobs &. Lapinpuro (1990: 259); Walsh (1996: 211, t. 37m-n). 

Distribution and habitat: P. erubescens is found in S.A., from the Flinders Ranges to 
south of Adelaide, and in the western half of Vic., and extending just into N.S.W. (near 
Deniliquin). It grows in grassland and woodland communities on relatively fertile 
soils. 

Ptilotus extenuatus Beni, Telopea 2: 147 (1981) 

Type: New South Wales, anno 1818, C. Fraser 54-, holo BM, n.v., fide Beni, Telopea 2: 
147 (1981). 

Jacobs & Lapinpuro, FI. N.S.W. 1: 257-8 (1990); Elliot & Jones, Encycl. Australian PL, 
Volume 8: 110 (2002). 

Illustrations: Beni, Telopea 2: 149-50, Fig. 1, 2 (1981); Jacobs 8< Lapinpuro (1990: 
258). 

Distribution and habitat: just four widely scattered collections of P. extenuatus have 
been made. In N.S.W., it is known from the type and one other collection. In Qld it 
has been collected twice in the far south of the state. The habitat is unknown. One 
specimen label records the soil as ‘grey silty clay’ while another says ‘light sandy soil’. 

Note: this species is listed as ‘Presumed Extinct’ in New South Wales, under the 
Threatened Species Conservation Act in that state. 

Ptilotus fusiformis (R.Br.) Poir. in Lam., Encycl. Suppl. 4: 619 (1816) 

Trichinium fusiforme R.Br., Prodr. 415 (1810); Trichinium fusiforme R.Br. var .fusiforme, 
PL Preiss. 1: 627 (1845); Trichinium fusiforme var. typicum Domin, Biblioth. Bot. 89: 
82 (1921), nom. illeg.; Ptilotus fusiformis (R.Br.) F.Muell. var. fusiformis, Mitt. Bot. 
Staatssamml. Munchen 3: 36 (1959). 

Type: [Northern Territory] island in the Gulf of Carpentaria [North Island], 16/17 
December 1802, R. Brown [Bennett No. 3052]-, holo BM; iso MEL. 
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Bentham, FI. Austral. 5: 234-5 (1870); Beni, Fl. Cent. Austral. 82 (1981); Wheeler, 
FI. Kimb. 126, 128 (1992); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 110-11 
( 2002 ). 

Trichinium gracile R.Br., Prodr. 415 (1810); Ptilotus gracilis (R.Br.) Poir. in Lam., Encycl. 
Suppl. 4: 620 (1816); Trichinium fusiforme var. gracile (R.Br.) Domin, Biblioth. Bot. 89: 
82 (1921) Ptilotus fusiformis var. gracilis (R.Br.) Beni, Mitt. Bot. Staatssamml. Munchen 
3: 36 (1959), syn. nov. 

Type: [Northern Territory] islands of the Gulf of Carpentaria [islands v, s 8c c], 1803, R. 
Brown /Bennett No. 3053]; holo BM; iso K, MEL. 

Bentham, FL Austral. 5: 235 (1870). 

Illustrations: Wheeler (1992: 127, t. 32E); Milson, Pasture PL N.W. Qld 11 (2000); 
Moore, Guide PL Inland Australia 256 (2005). 

Distribution and habitat: P. fusiformis is very widely distributed across northern 
Australia, excluding high-rainfall or densely forested areas, from the Pilbara region of 
W.A., to around Collinsville in Qld. It inhabits a wide range of sites on sandy or loamy 
soils. 

Notes: the Ptilotus combinations made by Poiret in Encycl. Suppl. appear to satisfy 
the requirements of Article 33.1 of the 1CBN, because the generic epithet is definitely 
associated with the species epithet. Hence these combinations are validly published. 
The type of T. gracile has tepals around 8 mm long, while the type of T. fusiforme has 
tepals 12 or 13 mm long. On that basis, Brown was quite justified in thinking there were 
distinct species. However, we now know that these collections represent the extremes of 
a continuum in tepal length for this species. 

Ptilotusgaudichaudii var. parviflorus (Benth.) Beni, Mitt. Bot. Staatssamml. Munchen 
3:36 (1959) 

Trichinium corymbosum var. parviflorum Benth., FL Austral. 5: 226 (1870); Hemisteirus 
psilotrichoides F.Muell., Linnaea 25: 435 (1852); Ptilotus hemisteirus F.Muell., Fragm. 4: 
90 (1864), nom. illeg. 

Type: South Australia. Cudnaka, October 1851, F. Mueller s.n .; holo MEL. 

Cunningham et al. (1981: 286), in part; Beni, FL South Austral. 1: 327 (1986); Jacobs 8c 
Lapinpuro, FL N.S.W. 1: 258-9 (1990); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 
111 ( 2002 ). 

Illustration: Jacobs 8c Lapinpuro (1990: 258,259). 

Distribution and habitat: in eastern Australia, P. gaudichaudii var. parviflorus is 
widespread in southern Qld and western N.S.W. It is also found in southern W.A. and 
S.A. 

Note: P. gaudichaudii var. parviflorus is a decumbent plant to 25 cm high, with greenish- 
grey tepals 7-9 mm long, and narrowly spathulate leaves. From my own limited field 
observations and from examination of herbarium material, P. gaudichaudii var. 
gaudichaudii seems quite distinct from it. The latter is an erect plant to 60 cm, with 
bright yellow tepals 11-15 mm long, and filamentous leaves. Further study may reveal 
that these taxa are separable at species rank. 
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Ptilotus helipteroides (F.Muell.) F.Muell., Fragm. 6: 231 (1868) 

Trichinium helipteroides F.Muell., Fragm. 3:122(1862); Trichinium helipteroides F.Muell. 
var. helipteroides, FI. S. Austral. 2: 212 (1924); Ptilotus helipteroides (F.Muell.) F.Muell. 
var. helipteroides, Suppl. FI. S. Austral. 2: 130 (1965) 

Type: Western Australia. Nickol Bay, 1862, P. Walcott; holo MEL; iso MEL. 

Bentham, FI. Austral. 5: 231 (1870); Beni, FI. Cent. Austral. 80 (1981); Beni, Fl. South 
Austral. 1: 327 (1986); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 112 (2002). 

Illustrations: Erickson et al., Fl. 8c PI. of W. Aust. 2nd edition 146 (1979); Elliot 8c 
Jones, Encycl. Australian PL, Volume 8: 113 (2002); Moore, Guide PI. Inland Australia 
257 (2005). 

Distribution and habitat: this species is widespread across arid Australia, from the 
west coast of W.A., southern N.T., northern S.A., and east to Boulia in western Qld. It 
inhabits grasslands, herblands or Acacia atteura open woodland on hills or plains, with 
red gravelly soils. 

Ptilotus incanus (R.Br.) Poir. in Lam., Encycl. Suppl. 4: 620 (1816) 

Trichinium incanum R.Br., Prodr. 415 (1810); Trichinium incanum R.Br. var. incanum, 
Proc. Roy. Soc. Victoria ser.2, 22: 97 (1909); Ptilotus incanus (R.Br.) Poir. var. incanus, 
Mitt. Bot. Staatssamml. Miinchen 3: 38 (1959). 

Type: Western Australia. West coast of New Holland [probably Shark Bay], anno 1801, 
O. Baudin s.n.; syn BM. 

Bentham, Fl. Austral. 5: 221—2 (1870); Beni, Fl. Cent. Austral. 79 (1981); Beni, Fl. South 
Austral. 1: 327 (1986); Wheeler, Fl. Kimb. 128 ( 1992); Elliot 8c Jones, Encycl. Australian 
PL, Volume 8: 113-4 (2002). 

Trichinium incanum var. parviflorum Ewart 8c Jean White, Proc. Roy. Soc. Victoria 
22: 97 (1909); Ptilotus incanus var. parviflorus (Ewart 8c Jean White) Beni, Mitt. Bot. 
Staatssamml. Miinchen 3: 38 (1959), syn. nov. 

Type: South Australia. NE of Mt Illillinna, Elder Explor. Exped. Camp 4, 9 June 1891, 
R. Helms s.n.; holo MEL. 

Ptilotus incanus var. elongatus Beni, Mitt. Bot. Staatssamml. Miinchen 4: 278 (1961), 

syn. nov. 

Type: Northern Territory. 52 miles [84 km] N of Tennant Creek township, 26 April 
1948, R.A. Perry 631; holo CANB; iso BR1, MEL. 

Ptilotus obovatus var. griseus Beni, Trans. Roy. Soc. South Australia 88: 58 (1964), syn. 
nov. 

Type: Northern Territory. Mt Olga area, 16 August 1959, E.N.S. Jackson 118; holo AD; 
iso MEL. 

Illustrations: Wheeler (1992: 129, t. 33A), 

Distribution and habitat: in eastern Australia, P. incanus is confined to the Mt Isa- 
Cloncurry area of north-west Qld. However, it is widespread in arid Australia, including 
the Pilbara region of W.A., the southern N.T., and the northern parts of S.A. It grows on 
rocky hills with eucalypts or Acacia spp. and Triodia spp. 

Notes: Beni maintained P. incanus var. parvijlorus, originally established by Ewart and 
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White, and distinguished it from typical P. incanus by its fewer flowered inflorescences 
and the “loose” hairs on the stems and leaves. The inflorescences on the type specimen 
of T. incanum var. parviflorutn are immature, and this alone accounts for the fewer 
visible flowers. There is no discernable difference in the indumentum pattern. 

Beni erected another variety (var. elongatus); the type of this name has rather short 
hairs, as in P. obovatus, but features the sessile or subsessile inflorescences that are a 
feature of P. incanus. It is possibly a hybrid between these two species. The gradation of 
characters for P. incanus does not warrant the recognition of varieties within it. 

Ptilotus indivisus Beni, Mitt. Bot. Staatssamml. Miinchen 3: 38 (1959) 

Trichinium gomphrenoides Moq. in A.DC., Prodr. 13(2): 287 (1849); Ptilotus 
goinphrenoides (Moq.) F.Muell., Syst. Census Austral. PI. 28 (1883), nom. illeg., non 
Benth. (1870). 

Type Citation: “South Coast of New Holland, Drummond”. Type: “S.C. of N. Holland, 
Strutt [orSturtt] s.n.”; holo K. 

Distribution and habitat: P. indivisus is known only from four specimens, all from 
the Mudgee and Parkes districts, on the central western slopes of N.S.W. The habitat is 
unknown. 

Notes: 1 have examined the type specimen of Trichinium gomphrenoides from Kew. 
This specimen bears a slip saying “Trichin gomphrenoides Moq.” in the distinctive 
handwriting of Alfred Moquin-Tandon, and it has been annotated by Beni as P. 
indivisus. 

The person who wrote the label saying “S.C. of N. Holland, Strutt” for the holotype 
is unknown. It seems very likely that Charles Sturt is the collector intended, with the 
following as evidence: the geographical range of P. indivisus coincides with areas Sturt 
visited during his expeditions; there appears to be no record of a “Strutt” associated with 
botany or plant collecting in Australia; and the type of P. leucocoma, which undoubtedly 
was collected by Sturt, bears a label in the same handwriting, saying “N.W. interior 
N.H., Capt. Strutt”. 

As the type citation agrees so well with the label of the specimen at Kew (with the 
exception of the collector name), it seems likely that this is the holotype. Moquin stated 
that the type was “v.s. in h. Hook.” or “seen dried in the Hooker herbarium”. The Hooker 
herbarium is now incorporated in Kew. It is presumed that Moquin mistakenly wrote 
the name Drummond instead of Sturt. 

Specimens that Beni determined as P. indivisus from the central western slopes of N.S.W. 
are a good match for the type. Ptilotus indivisus seems closely related to P. seminudus; 
their distributions apparently do not overlap in N.S.W., with P. indivisus occurring 
further to the east. There is an urgent need for field surveys to determine the current 
population size and extent of P. indivisus. On current knowledge, it should be regarded 
as an endangered species. There are just three specimens at NSW, with the most recent 
being 1964. The single specimen at MEL (from Mudgee) is dated 1880. 

Ptilotus latifolius R.Br., Bot. Sturt’s Exped. p. 88 (1849) 

P. latifolius var. latifolius, Mitt. Bot. Staatssamml. Miinchen 3: 39 (1959). 

Type: [Queensland?] in latitude 26°S, undated [1844-45], C. Sturt s.n.; holo BM. 
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Bentham, FI. Austral. 5: 244 (1870); Beni, FI. Cent. Austral. 80 (1981); Cunningham et 
al. (1981:287); Beni, FI. South Austral. 1: 328 (1986); Jacobs & Lapinpuro, FI. N.S.W. 1: 
259 (1990); Elliot 8c Jones, Encycl. Australian PI., Volume 8: 114-5 (2002). 

Ptilotus latifolius var. major Beni, Mitt. Bot. Staatssamml. Miinchen 3:39 (1959), syn. nov. 
Type: Western Australia. Hamersley Range, near Mt Rica, 26 October 1941, C.A. Gardner 
6429; holo MEL; iso PERTF1, n.v. 

Illustrations: Cunningham et al. (1981: 287); Beni (1986: 325, t. 185B); Jacobs 8c 
Lapinpuro (1990: 259); Moore, Guide PI. Inland Australia (2005: 257). 

Distribution and habitat: a widespread species in arid parts of Australia from far 
western Qld and north-western N.S.W., across southern N.T. and northern S.A., to the 
Pilbara coast of W.A. It typically inhabits the crests of sand dunes, but may be present 
in other sandy free-draining locations. 

Note: the variety major is well within the range of variation for the species, and 
specimens with the characteristics of var. major can be found in most populations of 
P. latifolius. 

Ptilotus leucocoma (Moq.) F.Muell., Syst. Census Austral. PI. 1: 29 (1883) 

Trichittium leucocoma Moq. in A.DC., Prodr. 13(2): 292 (1849). 

Type citation: “in Nova-Hollandia (herb. Hook!)”. Type: N.W. [north-west] interior 
[of] N.H. [New Holland), undated [1828-29], Capt. Strutt [C. Sturt s.h.]; holo K. 
Bentham, FI. Austral. 5: 238 (1870); Beni, FI. Cent. Austral. 80-1 (1981); Cunningham 
et al. (1981: 287); Jacobs 8c Lapinpuro, FI. N.S.W. 1: 259 (1990); Elliot & Jones, Encycl. 
Australian PL, Volume 8: 115 (2002). 

Ptilotus calostachyus var. kennediae Ewart & Jean White, J. Proc. Roy. Soc. New South 
Wales 42: 193 (1908). 

Type: New South Wales. Tandarlo via Wilcannia, Darling River, anno 1886, W.B. 
Kennedy s.n.; holo MEL. 

[Ptilotus kennediae F.Muell., nom. nud.] 

Ptilotus humifusus Beni, Sendtnera 1: 39 (1993), syn. nov. 

Type: Queensland. 40 km S of Cunnamulla, 29 July 1983, PE. Conrick 1484; holo AD; 
iso BRI, CANB, n.v. 

Illustrations: Cunningham et al. (1981: 287); Jacobs 8c Lapinpuro (1990: 259); Beni, 
Sendtnera 1:44, t. 2 (1993), as P. humifusus; Milson, PL Ident. in Arid Zone 29 (1995). 

Distribution and habitat: P. leucocoma is mainly distributed from near Wilcannia in 
western N.S.W. to Windorah in Qld, but with two outlying localities, viz. Cloncurry, 
and 60 km W of Urandangie. Records from W.A. are likely to refer to another (probably 
unnamed) species. Ptilotus leucocoma grows on sandy-loam soils with Acacia aneura or 
on stony hills with Eremophila or Senna spp. 

Notes: Chapman (1991) gave the spelling of the epithet as leucocomus, but as the 
epithet is a noun in apposition, it is not declinable as an epithet. Therefore leucocoma 
is correct. 

The type of P. humifusus matches P. leucocoma in every way, and would appear to be 
merely a young plant of that species. Beni’s epithet humifusus means ‘creeping, prostrate’. 
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Prostrate and procumbent plants of P. leucocoma are readily found. It is significant that 
Beni did not diagnose P. humifusus against P. leucocoma, but only against P. procumbens 
from Western Australia. 

Ptilotus maconochiei Beni, J. Adelaide Bot. Gard. 1: 201 (1979) 

Type: Queensland. City lookout, Mt Isa, 8 March 1978, G. BenlAu64 & J. Maconochie; 
holo M, n.v.; iso BRI, MEL. 

Elliot 8c Jones, Encycl. Australian PL, Volume 8: 115 (2002). 

Illustration: Beni, J. Adelaide Bot. Gard. 1: 202-3, t. 1, 2 (1979) 

Distribution and habitat: P. maconochiei is endemic to Qld, where it is moderately 
widespread, though sporadic, from Mt Isa in the north to Windorah in the south. It 
grows on stony hills and residuals with Acacia spp. 

Ptilotus ttiacrocephalus (R.Br.) Poir. in Lam., Encycl. Suppl. 4: 620 (1816) 

Trichinium macrocephalum R.Br., Prodr. 415 (1810). 

Type: Australia. South coast, collector unknown; holo ?BM, n.v. 

Bentham, FI. Austral. 5: 225-6 (1870); Beni, FI. Cent. Austral. 82 (1981); Cunningham 
et al. (1981: 287); Beni, FI. South Austral. 1: 328 (1986); Jacobs & Lapinpuro, FI. N.S.W. 
1: 258 (1990); Wheeler, FI. Kimb. 130 (1992); Walsh, FI. Victoria 3: 209 (1996); Elliot 8c 
Jones, Encycl. Australian PL, Volume 8: 116 (2002). 

Trichinium angustifolium Moq. in A.DC., Prodr. 13(2): 293 (1849). 

Type: New South Wales. Hunter’s River, A. Cunningham s.n.; iso G-DC, microfiche. 
Trichinium pachocephalum Moq. in A.DC., Prodr. 13(2): 294 (1849); Ptilotus 
pachocephalus (Moq.) F.Muell., Fragm. 6: 228 (1868). 

Type: [Victoria]. Port Phillip, southern Australia, ?R. Gunn; holo ?FI, n.v. 

Illustrations: Cunningham et al. (1981:287); Jacobs & Lapinpuro (1990:258); Wheeler 
(1992: 131, t. 34B); Milson, PL Ident. in Arid Zone 29 (1995); Walsh (1996: 211, t. 
37g—h); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 116 (2002); Moore, Guide Pi. 
Inland Australia 258 (2005). 

Distribution and habitat: P. macrocephalus is very widespread in Qld, N.S.W. and 
Vic., mainly in arid areas, but also in some higher rainfall areas close to the coast. It is 
also widespread in S.A., N.T. and W.A. It grows in a wide range of habitats, including 
alluvium, stony plains and steep hills, but it is absent from cracking clay or coarse sandy 
soils. 

Note: the tepal length (and hence the ‘brush’ or inflorescence width) is variable in this 
species. Plants with the longest tepals (up to 44 mm long) are found in north-eastern 
Queensland, while plants from other near-coastal areas of Qld and N.S.W. have tepals 
almost as long. Plants from W.A. have the shortest tepals, typically about 18 mm long. 
Examination of herbarium specimens from across the continent suggests that the 
variation is clinal. 

Ptilotus murrayi F.Muell, Fragm. 3: 145 (1863 

Ptilotus murrayi F.Muell. var. murrayi, Trans. 8c Proc. Roy. Soc. South Australia 47: 368 
(1923). 
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Type: [state unknown]. From the flooded tracts of Wills Creek, beyond desert, 1861,/. 
Murray s.n.; holo MEL 

Bentham, FI. Austral. 5: 243-4 (1870); Beni, FI. Cent. Austral. 82 (1981); Beni, FI. South 
Austral. 1: 328 (1986); Wheeler, FI. Kimb. 130 (1992); Elliot & Jones, Encycl. Australian 
Pl„ Volume 8: 118 (2002). 

Ptilotus murrayi var. major J.M.Black, Trans. 8c Proc. Roy. Soc. South Australia 47: 368 
(1923), syn. nov. 

Type: South Australia. Between Herrgott and Innamincka, June 1916, R. Cockburn s.n.-, 
holo AD [AD97747822A, left-hand specimen only]. 

Illustration: Wheeler (1992: 131, t. 34C). 

Distribution and habitat: P. murrayi is common in south-western Qld, the far north¬ 
eastern part of S.A., and in the southern Kimberley region of W.A. Strangely, it is not 
yet recorded for the N.T. (D. Albrecht pers. comm. 2007). P. murrayi inhabits alluvial 
areas, favouring heavy cracking clay soil, often in association with Eucalyptus coolabah 
and Chenopodium auricomum. 

Notes: the holotype of P. murrayi var. major is mounted on the same sheet as a collection 
made from the Diamantina River in August 1930. As the latter was collected after the 
publication of the name, only the left-hand specimen is type material. 

Ptilotus murrayi var. major is not worthy of recognition as a separate taxon. Black 
separated his new variety based on the larger stems and leaves, the longer inflorescences 
8-30 mm long and the perianth 3-4 mm long. The dimensions of the leaves and stems 
of the type are readily duplicated in other collections of P. murrayi. A couple of the 
inflorescences of the type do reach 30 mm long. This is longer than in most other 
collections of P. murrayi, but there is a continuum of inflorescence lengths, with no 
correlation to other characters. Black gave the perianth length as “3-4 mm”, but the 
longest perianth I could find on the type measured 3.5 mm. This conforms with 
collections of P. murrayi from other parts of its range. 

Ptilotus nobilis (Lindl.) F.Muell., Fragm. 6: 227 (1868) 

Trichinium nobile Lindl. in T.Mitch., Three Exped. Australia 2: 23 (1838). 

Type: New South Wales, “interior of New Holland” (Lachlan River, near Condobolin], 
2 April 1836, T.L. Mitchell 50; holo CGE, digital image at BRI. 

Bentham, FI. Austral. 5:224-5 (1870); Beni, FI. Cent. Austral. 81 (1981); Cunningham et 
al. (1981: 288); Beni, FI. South Austral. 1: 328-9 (1986); Jacobs 8c Lapinpuro, FI. N.S.W. 
1: 258 (1990); Walsh, FI. Victoria 3: 209 (1996); Elliot 8c Jones, Encycl. Australian PI., 
Volume 8: 118 (2002). 

Ptilotus exaltatus Nees in Lehm., PI. Preiss. 1: 630 (1845); Trichinium exaltation (Nees) 
Benth., FI. Austral. 5: 227 (1870); Ptilotus exaltatus Nees var. exaltatus, Census NSW PI. 
72 (1916), syn. nov. 

Type: Western Australia. Avon River, between the farms of Messrs Heals and Whitfield, 
March 1840, L. Preiss 1367; holo LD, digital image at BRI. 

Bentham, FI. Austral. 5: 227 (1870); Cunningham et al. (1981: 285); Beni, FI. South 
Austral. 1:326 (1986); Jacobs 8c Lapinpuro, FI. N.S.W. 1: 258 (1990); Wheeler, FI. Kimb. 
126 (1992); Walsh, FI. Victoria 3: 212 (1996); Elliot 8c Jones, Encycl. Australian PL, 
Volume 8: 109 (2002). 
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Notes: there has long been contention about the taxonomic difference or lack of 
difference between P. nob Hi s and the typical form of P. exaltatus. Bentham (1870) 
distinguished them by the presence or absence of woolly hairs on the inside of the 
tepals, but this character is not consistent. Beni (1971) additionally used the odour 
of the leaves as a distinguishing feature. The only other available difference has been 
flower colour, but populations have been found where both colour forms (pale yellow 
vs. purple) are present (M. Johnston, pers. comm. 2006). 

Lee et al. (2007) have presented strong genetic evidence for the merging of these two 
species, a course that I have followed. However, it seems desirable to continue to recognise 
semilanatus as an infraspecific taxon, as it is readily morphologically distinguishable in 
most instances. The rank of subspecies is considered appropriate, as P. nobilis subsp. 
nobilis and P. nobilis subsp. semilanatus have separate “core” areas with a north-south 
zone of intergradation in central New South Wales and Queensland. 

Two subspecies are recognised here: 

a. Ptilotus nobilis (Lindl.) F.Muell. subsp. nobilis 

Trichittium densum A.Cunn. ex Moq. in A.DC., Prodr. 13(2): 289 (1849). 

Type: New South Wales. Swampy-plains near Lachlan River, June 1817, A. Cunningham 
s.n .; holo G-DC, microfiche; iso CGE, digital image at BR1. 

Trichinium macrocephalum Moq. in A.DC., Prodr. 13(2): 290 (1849), nom. illeg., non 

R. Br. (1810). 

Type: Western Australia. Careening Bay, 1820, A. Cunningham 202; iso BM. 

Trichinium burtonii F.M.Bailey, Bull. Dept. Agric. Queensland 7: 14 (1891). 

Type: Queensland. Between Camooweal and Urandangi towards Georgina R., anno 
1890, R.C. Burton s.n.; holo BRI; iso MEL. 

Trichinium nervosum F.M.Bailey, Queensland Agric. J. 25: 287 (1910). 

Type: Queensland. Georgina River, September 1910, E. Hi Bick 51; syn BRI; ditto, E.W. 
Bick 50; syn BRI. 

Illustrations: Erickson et al., FI. & PI. ofW. Aust. 2nd edition 146 (1979), as P. exaltatus; 
Cunningham et al. (1981: 285), as P. exaltatus var. exaltatus, (1981: 288); Beni (1986: 
329, t. 186A); Jacobs 8; Lapinpuro (1990: 258); Wheeler (1992: 127, t. 32D); Milson, PL 
Ident. in Arid Zone 29 (1995), as P. exaltatus var. exaltatus; Walsh (1996: 211, t. 37e-f, 
o-p); Milson, Pasture PI. N.W. Qld 10 (2000), as P. exaltatus var. exaltatus; Elliot 8c 
Jones, Encycl. Australian PI., Volume 8: 117 (2002); Moore, Guide Pi. Inland Australia 
255 (as P. exaltatus), 258 (2005). 

Distribution and habitat: P. nobilis subsp. nobilis is widely distributed in W.A., N.T., 

S. A., far north-western Vic., western N.S.W. and western Qld. It is found in a variety 
of habitats, including Acacia woodland, mallee-eucalypt woodland, shrubland or 
grassland, on red sands, sandy loams or clays, occasionally on stony sites. 

Note: flower colour may be purple-pink (plants previously known as P. exaltatus var. 
exaltatus) or creamy-white to greenish-white (plants previously known as P. nobilis). 
Both colour forms may be present in one population. 
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b. Ptilotus nobilis Nees subsp. semilanatus (Lindl.) A.R.Bean comb, et stat. nov. 

Trichinium semilanatum Lindl. in T.Mitch., J. Exped. Trop. Australia 45 (1848); Ptilotus 
exaltatus Nees var. semilanatus (Lindl.) Maiden & Betche, Census N.S.W. PL 72 (1916); 
Ptilotus semilanatus (Lindl.) J.M.Black, FI. S. Austral. 2nd edition, 327 (1948) 

Type: New South Wales. Duck Creek [c. 25 km N of Nyngan], subtropical New Holland, 
27 January 1846, T.L. Mitchell [or W. Stephenson] 74; holo CGE, digital image at BR1; 
iso MEL. 

Bentham, FI. Austral. 5: 227-8 (1870); Cunningham et al. (1981: 286); Beni, El. South 
Austral. 1: 326 (1986); Jacobs & Lapinpuro, FI. N.S.W. 1: 260 (1990); Walsh, FI. Victoria 
3:212 (1996) 

Trichinium pulchellum A.Cunn. ex Moq. in A.DC., Prodr. 13(2): 290 (1849). 

Type: New South Wales. Swampy plains near Lachlan River, 20 May 1817, A. Cunningham 
20; iso BM, digital image at BRI, G-DC, microfiche, GH, n.v.). 

Trichinium setigerum A.Cunn. ex Moq. in A.DC., Prodr. 13(2): 290 (1849). 

Type: New South Wales. Interior of eastern Australia, 25 May 1817, A. Cunningham 19; 
iso G-DC, microfiche. 

Ptilotus dissitiflorus var. longifolius Beni, Muelleria 1: 107 (1959), syn. nov. 

Type: Queensland. Port Denison [Bowen], 1874, E. Fitzalan; holo MEL. 

Illustrations: Cunningham et al. (1981: 286), as P. exaltatus var. semilanatus; Jacobs & 
Lapinpuro (1990: 260), as P. semilanatus; Walsh (1996: 211, t. 37q-r), as P. exaltatus var. 
semilanatus. 

Distribution and habitat: P. nobilis subsp. semilanatus is widespread in the eastern 
half of Qld, eastern N.S.W. and in northern and north-western Vic. It possibly also 
occurs in S.A. It intergrades with P. nobilis subsp. nobilis, with the latter occurring in 
the lower rainfall areas. The zone of intergradation is small compared with the overall 
distribution of P. nobilis. 

Notes: this subspecies differs from the typical subspecies by the inflorescences 2-5(-8) 
cm long (5-20 cm long in subsp. nobilis), with the apex truncate or obtuse (conical in 
subsp. nobilis), the tepals 14-17 mm long (17-24 mm long in subsp. nobilis), and the 
linear or narrowly-spathulate leaves 2—6(—10) mm wide, with undulate margins (10-40 mm 
wide, margins straight in subsp. nobilis). It is consistently purple flowered (except for 
plants currently included under P. nobilis var. angustifolius Beni). 

Ptilotus nobilis var. angustifolius Beni (the type of which comes from the Flinders Range, 
S.A.) is probably a synonym of P. nobilis subsp. semilanatus, but as 1 have not seen the 
type, no formal synonymy is given here. 

The type of P. dissitiflorus var. longifolius indisputably belongs here. The flowers at 
the base of the inflorescences are rather widely spaced (unusual for P. nobilis subsp. 
semilanatus), but otherwise the type conforms in every regard with this subspecies. The 
type locality is given as Port Denison, the old name for Bowen. Ptilotus nobilis subsp. 
semilanatus is not known from the immediate vicinity of Bowen, but the collection was 
probably made some distance inland. Some other Fitzalan collections of non-coastal 
species are similarly labelled 'Port Denison’. 
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Ptilotus obovatus (Gaudich.) F.Muell., Fragm. 6: 228 (1868) 

Trichinium obovatum Gaudich. in Freyc., Voy. Uranie Bot. 445, t. 49 (1829); Trichinium 
obovatum Gaudich. var. obovatum, FI. Austral. 5:221 (1870); Ptilotus obovatus (Gaudich.) 
F.Muell. var. obovatus, FI. N. Territory 100 (1917) 

Type: Western Australia. Baie des Chiens-Marins [Shark Bay], C. Gaudichaud s.n.; syn 
G-DC, microfiche, GH, n.v., P, n.v. 

Bentham, FI. Austral. 5: 220-1 (1870); Beni, FI. Cent. Austral. 79 (1981); Cunningham 
et al. (1981: 288); Beni, FI. South Austral. 1: 329-30 (1986); Jacobs 8c Lapinpuro, FI. 
N.S.W. 1: 257 (1990); Walsh, FI. Victoria 3:208 (1996); Elliot 8c Jones, Encycl. Australian 
PI., Volume 8: 118-9 (2002). 

Trichinium parviflorum Lindl. in T.Mitch., Three Exped. Australia 2: 12 (1838); Ptilotus 
parviflorus (Lindl.) F.Muell., Syst. Census Austral. PI. 1: 28 (1883); Ptilotus obovatus var. 
parviflorus (Lindl.) Beni, Mitt. Bot. Staatssamml. Mtinchen 3: 512 (1960), syn. nov. 
Type: New South Wales. Interior of New Holland [Byrne’s Creek, N.S.W.], 24 March 
1836, T.L. Mitchell 24; holo CGE, digital image at BRI. 

Trichinium lanatum Lindl. in T.Mitch., Three Exped. Australia 2: 123 (1838); Ptilotus 
lindleyi F.Muell., Fragm. 6: 233 (1868). 

Type: [Australia] Interior of New Holland [Murray River], 8 June 1836, T.L. Mitchell 
174; holo CGE, digital image at BRI. 

Trichinium virgatum Moq. in A.DC., Prodr. 13(2): 286 (1849). 

Type: New South Wales. Swampy-plains near Lachlan River, July 1817, A. Cunningham 
17; holo G-DC, microfiche; iso: K. 

Trichinium variabile F.Muell., Linnaea 25: 436 (1853). 

Type: South Australia. Barren plains between Flinders Range and Spencer Gulf, October 
1851, F. Mueller s.n.; syn MEL (2 sheets). 

Trichinium subviride Domin, Biblioth. Bot. 89: 81 (1921). 

Type: Queensland. Near Cloncurry, January 1910, K. Domin; holo ?PR, n.v., fide Beni, 
Mitt. Bot. Staatssamml. Munchen 3: 512 (1960). 

Ptilotus obovatus var. lancifolius Beni, Mitt. Bot. Staatssamml. Munchen 4: 279 (1961), 

syn. nov. 

Type: Queensland. 13 miles [21 km] SSE of Kajabbi township, 29 August 1953, M. 
Lazarides 4006; holo CANB; iso BRI, MEL. 

Illustrations: Cunningham et al. (1981: 288); Jacobs 8c Lapinpuro (1990: 257); Milson, 
PI. Ident. in Arid Zone 29 (1995); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 104 
(2002); Moore, Guide PI. Inland Australia 259 (2005). 

Distribution and habitat: P. obovatus is a very widespread species occurring in all 
mainland states, although in Vic. confined to the far north-west. It inhabits a wide 
range of sites, from steep stony hillsides to clayey flats, with a wide variety of associated 
species. 

Note: the named varieties of P. obovatus are not worthy of recognition. Some are 
referable to other species (var. griseus, var. grandiflorus), while the others cannot be 
applied with any degree of certainty. While the species is very variable, there is no 
ecological or distributional pattern to the variation - plants with narrower leaves or 
smaller flowers or hairy ovaries can be found throughout the range of the species. 
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Ptilotuspedleyamis Beni & H.Eichler, Brunonia 4: 199 (1982) 

Ptilotus pedleyanus var. pedleyamis, Brunonia 4: 205 (1982). 

Type: Queensland. ‘Grant’ holding, NE of Barcaldine, July 1975, G.R. Beeston 14500, 
holo BRI. 

Elliot & Jones, Encycl. Australian PL, Volume 8: 119 (2002). 

Ptilotus pedleyanus var. comosus Beni & H.Eichler, Brunonia 4: 205 (1982), syn. nov. 
Type: Queensland. Cooladdi-Langlo Crossing road, 24 km N of Cooladdi, 1 October 
1974, R.G. Silcock 433; holo BRI. 

Distribution and habitat: P. pedleyanus is endemic to Qld, extending from Winton and 
Aramac in the north, to Quilpie in the south. It inhabits break-aways and other stony 
hills, with species such as Acacia catenulata and Eremophila spp. 

Note: P. pedleyanus var. comosus is not worthy of recognition as a separate taxon. It 
represents minor variation within the species. Plants conforming to both of the named 
varieties can and do occur within the same population. 

Ptilotus polystachyus (Gaudich.) F.Muell., Fragm. 6: 230 (1868) 

Trichinium polystachyum Gaudich. in Freyc., Voy. Uranie Bot. 445 (1829); Ptilotus 
polystachyus var. polystachyus, Mitt. Bot. Staatssamml. Miinchen 7: 317 (1970); Ptilotus 
polystachyus f. polystachyus, Nuytsia 4: 273 (1983). 

Types: Western Australia. Shark Bay, undated [September 1818], C. Gaudichaud- 
Beaupre; syn BM; syn G, n.v.; syn P, n.v., fide Beni (1983). 

Bentham, FI. Austral. 5: 225 (1870); Beni, FI. Cent. Austral. 80 (1981); Cunningham et 
al. (1981: 289); Beni, FI. South Austral. 1: 330-31 (1986); Wheeler, FI. Perth Region 1: 
97-8 (1987); Jacobs & Lapinpuro, FI. N.S.W. 1: 257 (1990); Wheeler, FI. Kimb. 130, 132 
(1992); Walsh, Fl. Victoria 3: 208 (1996); Elliot & Jones, Encycl. Australian PL, Volume 
8 : 120 ( 2002 ). 

Trichinium alopecuroideum Lindl. in T.Mitch., Three Exped. Australia 2: 12 
(1838); Ptilotus alopecuroideus (Lindl.) F.Muell., Fragm. 6: 227 (1868); Trichinium 
alopecuroideum Lindl. var. alopecuroideum, Trans. & Proc. Roy. Soc. South Australia 
40: 61 (1916); Ptilotus alopecuroideus (Lindl.) F.Muell. f. alopecuroideus, Mitt. Bot. 
Staatssamml. Miinchen 2: 402 (1958). 

Type: New South Wales. Interior of New Holland [Byrnes Ck, N.S.W.], 24 March 1836, 
T.L. Mitchell s.n.; holo CGE, digital image at BRI; iso BM, K, MEL. 

Bentham, FL Austral. 5: 224 (1870). 

Trichinium conicum Lindl. in T.Mitch., J. Exped. Trop. Australia 363 (1848), nom. illeg., 
non Spreng. (1824). 

Trichinium alopecuroideum var. rubriflorum J.M.Black, Trans. & Proc. Roy. Soc. South 
Australia 40:61 (1916); Ptilotus alopecuroideus f. rubriflorus (J.M. Black) Beni,Mitt. Bot. 
Staatssamml. Miinchen 2: 402 (1958); Ptilotus polystachyus f. rubriflorum (J.M.Black) 
Beni, Mitt. Bot. Staatssamml. Miinchen 3: 518 (1960), syn. nov. 

Type: South Australia. Near Oodnadatta, November 1914, Staer s.n.; holo AD. 

Ptilotus polystachyus var. arthrotrichus Beni, Mitt. Bot. Staatssamml. Miinchen 7: 317 
(1970); Ptilotus polystachyus f. arthrotrichus (Beni) Beni, Nuytsia 4: 273 (1983), syn. nov. 
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Type: Western Australia. 6 miles [10 km] N of Roeburne, 17 October 1941, C.A. Gardner 
6323; holo PERTH, n.v. 

Ptilotus polystachyus f. ruber Beni, Mitt. Bot. Staatssamml. Munchen 15: 169 (1979), 

syn. nov. 

Type: Western Australia. 28 km NE of Shay Gap, 22 July 1977, 1.R. Telford 5985; holo 
CANB. 

Illustrations: Cunningham et al. (1981: 289); Jacobs & Lapinpuro (1990:257); Wheeler 
(1992: 131, t. 34D); Milson, Pi. Ident. in Arid Zone 30 (1995); Walsh (1996: 211, t. 
37c-d); Elliot & Jones, Encycl. Australian PL, Volume 8: 120 (2002); Moore, Guide PI. 
Inland Australia 260 (2005). 

Distribution and habitat: P. polystachyus is perhaps the most widespread of all 
Ptilotus species, occurring in all mainland states and the N.T., its range extending from 
near Inglewood in Qld to Shark Bay in W.A., and from Kakadu National Park and 
the Kimberley to north-western Vic. It occupies a wide range of habitats, but is most 
frequent in sandy or loamy soils of the inland, near sand-dunes or in Acacia aneura 
communities. 

Notes: Beni (1983) discussed the variability of this species, and at that time he 
recognised four varieties and four formae. Most if not all of these varieties and formae 
are of no taxonomic consequence. For instance, f. rubriflorus is characterised by its 
spikes ‘dull purple fading to brownish’, but plants with this coloured inflorescence 
frequently occur in mixture with plants bearing the normal greenish-white spikes. One 
of the named varieties, P. polystachyus var. longistachyus, with its short tepals (9-11 mm 
long) is perhaps worthy of that rank, but it is unclear to me whether it grades into the 
typical variety south of the Kimberley. A detailed taxonomic and ecological study of 
P. polystachyus would resolve this, but in the meantime, I believe the best course is to 
adopt a broadly circumscribed species. 

Beni (1983) referred to the type specimen at BM as the holotype. The BM specimen 
comprises only inflorescences with a short section of stem and lacking any leaves. As 
Gaudichaud described the leaves in the protologue, the description was clearly not 
based solely on the BM material, and it should be referred to as a syntype. 

Ptilotus pseudohelipteroides Beni, Muelleria 1: 105 (1959) 

Type: Queensland. Currawilla, c. 100 miles [ 161 km] west of Windorah, 9 June 1949, 
S.L. Everist 3937; holo CANB; iso BRI. 

Beni, FI. Cent. Austral. 80 (1981); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 120 

( 2002 ). 

Trichinium helipteroides var. minor J.M.Black, FI. S. Austral. 2: 212 (1924) and Trans. 
& Proc. Roy. Soc. South Australia 48: 254 (1924); Ptilotus helipteroides var. minor 
(J.M.Black) H.Eichler, Suppl. Fl. S. Austral. 2: 130 (1965), syn. nov. 

Type: South Australia. Blood’s Creek, N of Oodnadatta, 20 July 1921, S.A. White 28; 
holo AD; iso K, n.v. 

Beni, FL South Austral. 1: 327 (1986). 

Distribution and habitat: P. pseudohelipteroides is distributed in far western Qld (Boulia 
to Thargomindah), south-eastern N.T. and northern S.A. It inhabits flats, gravelly rises 
and jump-ups. 
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Notes: a comparison of the types of P. pseudohelipteroides and T. helipteroidesvar. minor 
finds them to be virtually identical, and they are clearly part of the same taxon. Beni, 
when describing P. pseudohelipteroides, made no mention of Black’s variety. 

The type of T. helipteroidesvar. minor is mounted with other non-type specimens. Only 
the material associated with the label “Bloods Creek 20.7.21” belongs to the holotype. 
A collection made by Cleland from Blood’s Creek in lanuary 1927 is not a part of the 
type. 

Ptilotus remotiflorus Beni, Mitt. Bot. Staatssamml. Mtinchen 12: 355 (1976). 

Type: Queensland. 62 miles [100 km] west of Winton on the Boulia road, 19 March 
1972, H. Reeve 81; holo CANB. 

Ptilotus parvifolius var. laetus Beni, Mitt. Bot. Staatssamml. Mimchen 7: 315 (1970), 

syn. nov. 

Type: New South Wales. Tero Creek station, c. 60 miles [96 km] NW of White Cliffs, 6 
December 1968, B. Parker &M. Stanger 112; holo CANB; iso MEL. 

Cunningham et al. (1981: 288); Beni, FI. South Austral. 1: 330 (1986); Jacobs & 
Lapinpuro, FI. N.S.W. 1: 259-60 (1990). 

Illustrations: Cunningham et al. (1981: 288); Jacobs & Lapinpuro (1990: 259), both as 
P. parvifolius var. laetus 

Distribution and habitat: P. remotiflorus is distributed in a relatively narrow arc from 
Winton in Qld to the far north-west corner of N.S.W. It inhabits rocky or gravelly sites, 
typically the lower slopes of lateritic break-aways. 

Note: the type of P. parvifolius var. laetus Beni matches P. remotiflorus in every regard. 

Ptilotus royceanus Beni, J. Roy. Soc. Western Australia 53: 1 (1970). 

Type: Western Australia. Bungabiddy rockhole, Walter James Range, 5 October 1966, 
A.S. George 8314; holo PERTH, n.v.; iso CANB, MEL. 

Beni, FI. Cent. Austral. 78 (1981); Elliot & Jones, Encycl. Australian PL, Volume 8: 122 

( 2002 ). 

Illustration: Beni, J. Roy. Soc. W. Austral. 53: 2-3, t. 1,2 (1970). 

Distribution and habitat: P. royceanus has a remarkably disjunct distribution, found in 
the far east of W.A. (including the type locality), near Alice Springs in the N.T., and in 
the Idalia N.P. near Blackall in Qld. It grows on skeletal soils on rocky hills and ranges. 

Note: the very widely spaced flowers of the type specimen of P. royceanus are not a 
feature of plants found in Queensland, or of other material collected from the type 
locality. 

Ptilotus schwartzii (F.Muell.) Tate, Trans. Proc. & Rep. Roy. Soc. South Australia 12: 
82 (1889). 

Ptilotus fraseri var. schwartzii F.Muell., Proc. Linn. Soc. New South Wales 3: 163 (1888); 
Trichinium schwartzii (F.Muell.) Farmar, Bull. Herb. Boissier, ser. 2, 5; 1087 (1905). 

Type: Northern Territory. Near the Macdonnell’s Ranges, W.F. Schwartz s.n.; holo 
?MEL, n.v. 
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Beni, FI. Cent. Austral. 82 (1981); Beni, FI. South Austral. 1: 331 (1986); Elliot & Jones, 
Encycl. Australian PI., Volume 8: 122 (2002). 

Illustrations: Milson, Pasture PI. N.W. Qld 12 (2000); Elliot 8c Jones, Encycl. Australian 
PI., Volume 8: 122 (2002); Moore, Guide PI. Inland Australia 261 (2005). 

Distribution and habitat: P. schwartzii is a very widespread species, occurring 
throughout much of semi-arid W.A. and N.T., extending also to far northern S.A. and 
into Qld as far east as Aramac. It grows on plains, gravelly rises or stony ridges. Soils 
may be skeletal or relatively deep, often reddish in colour. 

Pti/ofns serninudus (J.M.Black) J.M.Black, FI. S. Austral. 2nd edition, 328 (1948). 

Trichinium seminudum J.M.Black, Trans. 8c Proc. Roy. Soc. South Australia 40: 61 
(1916). 

Type: South Australia. Minnipa, 11 November 1915, J.M. Black s.n.; holo AD, n.v. 
Cunningham et al. (1981: 289); Beni, FI. South Austral. 1: 331 (1986); Jacobs 8c 
Lapinpuro, FI. N.S.W. 1: 259 (1990); Walsh, FI. Victoria 3: 210 (1996); Elliot 8c Jones, 
Encycl. Australian PL, Volume 8: 122 (2002). 

Illustrations: Beni (1986: 332); Jacobs 8c Lapinpuro (1990: 259); Walsh (1996: 211, t. 
37k—1) 

Distribution and habitat: in eastern Australia, P. serninudus is confined to the north¬ 
west of Vic., and the adjacent parts of N.S.W. It is common and widespread in southern 
parts of S.A., and there is reportedly a disjunct occurrence in W.A. near Esperance. 

Ptilotus sessilifolius (Lindl.) Beni, Mitt. Bot. Staatssamml. Munchen 29: 500 (1990). 

Trichinium sessilifolium Lindl. in T.Mitch., Three Exped. Australia 2: 12 (1838). 

Type: New South Wales, “interior of New Holland” [Byrne’s Creek, N.S.W.], 24 March 
1836, T.L. Mitchell 23; holo CGE, digital image at BRI. 

Walsh, FI. Victoria 3: 207-8 (1996); Elliot 8c Jones, Encycl. Australian PL, Volume 8: 123 

( 2002 ). 

Trichinium atriplicifolium Moq. in A.DC., Prodr. 13(2): 286 (1849); T. obovatum var. 
atriplicifolium (Moq.) Domin, Biblioth. Bot. 89: 80 (1921); Ptilotus atriplicifolius 
(Moq.) Beni, Mitt. Bot. Staatssamml. Munchen 2: 404 (1958); Ptilotus atriplicifolius 
(Moq.) Beni var. atriplicifolius , Mitt. Bot. Staatssamml. Munchen 2: 404 (1958). 

Type: New South Wales. Interior of eastern New Holland, swampy-plains, 1817, A. 
Cunningham s.n.; lecto G-DC, fide Beni (1958). 

Beni, FI. Cent. Austral. 79 (1981); Cunningham et al. (1981:285); Beni, FI. South Austral. 
1: 324 (1986); Jacobs 8c Lapinpuro, Fl. N.S.W. 1: 259 (1990). 

Trichinium obovatum var. grandiflorum Benth., FL Austral. 5: 221 (1870); Trichinium 
incanum var. grandiflorum (Benth.) J.M.Black, Trans. 8c Proc. Roy. Soc. South Australia 
41: 380 (1917); Ptilotus obovatus var. grandiflorus (Benth.) Ewart 8c O.B.Davies, Fl. N. 
Territory 100 (1917). 

Type: New South Wales. Harrington Plains, 1817, A. Cunningham s.n.; lecto BM, fide 
Beni (1990), n.v. 

Trichinium elderi Farmar, Bull. Herb. Boissier, ser. 2,5:1089 (1905); Ptilotus atriplicifolius 
var. elderi (Farmar) Beni, Mitt. Bot. Staatssamml. Munchen 2: 404 (1958); Ptilotus 
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sessilifolius var. eIcieri (Farmar) Beni, Mitt. Bot. Staatssamml. Mtinchen 29: 501 (1990), 

syn. nov. 

Type: Western Australia. Cavenagh Range, 31 July 1891, R. Helms s.n .; holo K, n.v.; iso 
MEL. 

Trichinitim incanum var. intermedium Ewart in Ewart & Jean White, Proc. Roy. Soc. 
Victoria 22: 97 (1909). 

Type: South Australia. Warrina, May 1891, R. Helms s.n.; holo MEL; iso AD (2 sheets). 

Ptilotus oblongifolius Gand., Bull. Soc. Bot. France 66: 222 (1919). 

Type: New South Wales. Bourke, undated, J.H. Maiden; holo LY, n.v., fide McGillivray, 
Contr. New South Wales Natl Herb. 4: 353 (1973). 

Illustrations: Cunningham et al. (1981: 285), as P. atriplicifolius var. atriplicifolius; 
Jacobs & Lapinpuro (1990: 259), as P. atriplicifolius var. atriplicifolius; Milson, PI. Ident. 
in Arid Zone 30 (1995); Walsh (1996: 211, t. 37a-b); Moore, Guide PI. Inland Australia 
261 (2005). 

Distribution and habitat: P. sessilifolius occurs in all mainland states and the N.T., in 
areas receiving less than about 500 mm rainfall per annum. It grows on a variety of 
habitats, including sand dunes, and gravelly rises with clay-loam soil. 

Notes: Beni (1981) distinguished var. elderi by its globose spikes “to 4 cm diameter” vs. 
globose or cylindric, “to 3 cm diameter” for the typical variety; spikes mostly solitary 
(vs. in ± loose panicles); and leaves “normally 1-1.5 cm wide” (vs. “to 4 cm wide”). 
These differences are all very vague, and Beni ( loc. cit.) admitted that “transitional 
forms [are] not infrequent”. In 1977, Beni determined the MEL isotype of T. elderi as P. 
atriplicifolius var. atriplicifolius, further evidence of the meaninglessness of the variety. 

I contend that the recognition of varieties within P. sessilifolius is unsustainable. 

Ptilotus spathulatus (R.Br.) Poir. in Lam., Encycl. Suppl. 4: 620 (1816). 

Trichinium spathulatum R.Br., Prodr. 415 (1810). 

Type: Tasmania. Derwent River, above the fall, 29 March 1804, R. Brown [Bennett No. 
3051 ]; holo BM, n.v.; iso K, n.v. 

Bentham, FI. Austral. 5: 236-7 (1870); Cunningham et al. (1981: 289); Beni, FI. South 
Austral. 1: 331 (1986); Jacobs & Lapinpuro, FI. N.S.W. 1: 258 (1990); Walsh, FL Victoria 
3: 209-10 (1996); Elliot & Jones, Encycl. Australian PL, Volume 8: 123 (2002). 
Illustrations: Cunningham et al. (1981: 289); Jacobs & Lapinpuro (1990: 258); Walsh 
(1996:211, t. 37i-j); Elliot &. Jones, Encycl. Australian PL, Volume 8: 123 (2002); Moore, 
Guide PL Inland Australia 261 (2005). 

Distribution and habitat: P. spathulatus is a very widespread species in southern 
Australia in areas of moderate rainfall. In N.S.W. it occurs west of the Great Divide, 
south from about Dubbo, and it is common in western Vic. and eastern Tas. It is also 
common in the southern half of S.A. and the wheatbelt and goldfield areas of W.A. 

Note: P. spathulatus has some small verticillate hairs on the tepals, but they are hard to 
see (hidden by the longer septate hairs). 
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Ptilotus spicatus Benth., Fl. Austral. 5: 243 (1870). 

Ptilotus spicatus Benth. var. spicatus, Fl. Austral. 5: 243 (1870); Ptilotus spicatus Benth. 
subsp. spicatus, Mitt. Bot. Staatssamml. Mtinchen 6: 493 (1967). 

Type: Northern Territory. Victoria River, 1855, F. Mueller s.n.; holo K [196971]; iso 
MEL. 

Bentham, Fl. Austral. 5:243 (1870); Beni, Fl. Cent. Austral. 83 (1981); Wheeler, Fl. Kimb. 
132 (1992); Elliot 8c Jones, Encycl. Australian Fl., Volume 8: 123-4 (2002). 

Ptilotus spicatus var. leianthus Benth., Fl. Austral. 5: 243 (1870); Ptilotus leianthus 
(Benth.) Domin, Biblioth. Bot. 89: 83 (1921); Ptilotus spicatus subsp. leianthus (Benth.) 
Beni, Mitt. Bot. Staatssamml. Miinchen 6:493 (1967), syn. nov. 

Types: Gulf of Carpentaria, L. Leichhardt ; syn K; Flinders R„ Qld, 1869, T. Sutherland 
91; syn K, MEL; NSW, n.v.; Attack Creek, 1862,/. McDowall Stuart; syn K, MEL; Flinders 
R., Qld, Bowman; syn ?K, n.v.; syn MEL. 

Ptilotus spicatus subsp. burhidgeanus Beni, Mitt. Bot. Staatssamml. Miinchen 6: 496 
(1967); Ptilotus spicatus var. burhidgeanus (Beni) Beni, Mitt. Bot. Staatssamml. Miinchen 
15: 173 (1979), syn. nov. 

Type: Western Australia. Kimberley Research Stn, Ord R., 26 March 1949, E.C.B. 
Langfteld 59; holo CANB. 

Ptilotus spicatus subsp. longiceps Beni, Mitt. Bot. Staatssamml. Miinchen 6: 495 (1967), 

syn. nov. 

Type: Northern Territory. Beswick Station, c. 4 miles [6 km] E of homestead, 11 April 
1962, D.J. Nelson 257; holo M, n.v.; iso DNA, n.v., NSW. 

Illustrations: Wheeler (1992: 131, t. 34E); Milson, Pi. Ident. in Arid Zone 30 (1995); 
Milson, Pasture PI. N.W. Qld 13 (2000). 

Distribution and habitat: P. spicatus is distributed across tropical Australia from near 
Derby in W.A. to Hughenden, Qld, mainly away from the coast. It almost extends to the 
Gulf of Carpentaria, but is absent from the “Top End” of the N.T. It usually inhabits 
Astreb/fl-dominated grassland on clay soils, but can also be found on stony plains or 
sandy soils overlying clay. 

Note: Beni (1967b) diagnosed the varieties and subspecies of P. spicatus on the basis of 
tepal length, the length of the apiculum on the bracteole, and the hairiness of the ovary. 
These features do vary, but seemingly at random, uncorrelated to other characters, 
ecological site or distribution. 


Excluded species 

Ptilotus fraseri (A.Cunn. ex Moq.) F.Muell., Syst. Census Austral. Pi. suppl. 1, 29 
(1884) 

Trichinium fraseri A.Cunn. ex Moq. in A.DC., Prodr. 13(2): 295 (1849). 

Type: interior of New South Wales, anno 1827, C. Fraser s.n.; iso G-DC, microfiche. 

Notes: the label of the type specimen of T. fraseri says “interior of N. S. Wales, 1827, 
C. Fraser ” in the handwriting of Allan Cunningham. However, it is known that in 
1827, Charles Fraser collected specimens only around the Swan River in Western 
Australia. Furthermore, the type specimen appears to be a depauperate form of either 
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P. drumnwndii or P. schwartzii, neither of which occurs in areas of New South Wales 
that were visited by Fraser. 

The identity of P. fraseri remains uncertain, and hence it is excluded from this synopsis 
of eastern Australian species. 
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Abstract 

Elmeriobryum Broth, is taxonomically reviewed. Previously published synonymy is confirmed. 
However, material from New Guinea, usually referred to as E. philippinense, should better be 
called E. wilhelmense (E. B. Bartram) W.R.Buck & B.C.Tan, comb. nov. 


Introduction 

Elmeriobryum was first used by Brotherus (1913) for two Philippine moss species, 
E. philippinense and E. assimile. However, because no separate generic description was 
provided, the genus was not validly published until Brotherus (1925) provided a generic 
description in Die natiirlichen Pflanzenfamilien. Shortly after Brotherus’ original use of 
the name, Williams (1914) described a third Philippine species, E. brotheri, from one 
of his own collections. Oddly, the type collections of all three species were gathered 
at the same locality, Baguio in Benguet Province in northern Luzon. On the isotype 
of E. assimile at NY, R. S. Williams even annotated it as, “Probably not distinct from 
G. [ Gollania] philippinensis Brotherus (1928) published E. formosanum and its var. 
minus from Taiwan, the first record of the genus outside of the Philippines. Finally, 
Rohrer (1986) described the first New World species of Elmeriobryum, based on Central 
American material that had been misplaced in Leptohymenium. 

After this flurry of new species descriptions, most subsequent work on the genus 
focused on reducing the number of species. In Bartram’s Mosses of the Philippines 
(1939), E. assimile and E. brotheri were reduced to synonymy under E. philippinense. 
Noguchi (1962) added to that synonymy by including E. formosanum and 
E. formosanum var. minus in the synonymy of E. philippinense. However, Noguchi 
(1962) considered Elmeriobryum to be a synonym of Gollania and most subsequent 
Asian workers followed his lead. Subsequently, Rohrer (1985), in a phyletic analysis 
of the Hylocomiaceae, found that Gollania philippinensis was only weakly related to 
the other species in the genus and suggested that Elmeriobryum should be resurrected. 
Rohrer (1986) also suggested that all Asian names in Elmeriobryum represent a single 
species. Since that time, workers have considered Elmeriobryum to be represented in 
Asia by E. philippinense alone. 
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However, as time went by and additional collections were made, Elmeriobryum 
philippinense was used not only for material from the Philippines and Taiwan, where 
almost all collections were made below 2000 m (rarely to 2700 m) and growing on 
rock (rarely on tree trunks and branches), but also from Papua New Guinea (Koponen 
& Norris 1985). These New Guinea specimens were mostly collected above 3000 m 
(rarely down to 2400 m) and almost exclusively on humus and soil, often in marshy 
areas. The plants are decidedly larger than the Philippine/Taiwan material and there 
are a number of other microscopic differences as well. This material was described 
by Bartram (1965) as Calliergon wilhelmense. Despite Bartram’s experience with 
Elmeriobryum in the Philippines, he never realized the congeneric relationship of his 
Calliergon wilhelmense. Subsequently, Koponen and Norris (1985) synonymized the 
name with E. philippinense, a taxonomic decision with which we disagree. We take this 
opportunity to make the new combination and review the species of Elmeriobryum. 

Elmeriobryum Broth, in Engler, Die naturlichen Ptlanzenfamilien, ed. 2, 11: 204. 1925; 
Leafl. Philipp. Bot. 6: 1974. 1913, nom. inval. sine descr. gen. Type: E. philippinense 
Broth. 

Plants relatively robust, ± turgid, in somewhat shiny, golden- to red-brown to yellow- 
green, extensive mats. Stems creeping, irregularly branched, procumbent to ascending; 
in cross-section without a hyalodermis, with small thick-walled cells surrounding 
larger thin-walled cells, central strand present; pseudoparaphyllia foliose; axillary hairs 
consisting of l(-2) short brown basal cells and 2-3 elongate hyaline distal cells. Stem 
and branch leaves somewhat differentiated, imbricate, erect- to wide-spreading, ovate 
to oblong, apiculate to short-acuminate, strongly concave, somewhat plicate; margins 
mostly serrulate above, entire below, plane to incurved; cells linear, smooth or minutely 
prorulose, thin- to firm-walled; alar cells not or somewhat differentiated. Asexual 
propagula none. Dioicous. Perichaetia large, leaves oblong, long-acuminate, plicate; 
margins subentire, plane; costa usually none; cells linear-flexuose, smooth, becoming 
laxly rectangular toward the insertion; alar cells not differentiated. Setae very elongate, 
smooth, reddish; capsules inclined, weakly arcuate, ± asymmetric, oblong; exothecial 
cells subquadrate to irregularly short-rectangular, firm-walled, not collenchymatous; 
annulus well differentiated; operculum apiculate; peristome double, exostome teeth 
yellow-brown, shouldered, bordered, on the front surface with a zig-zag median line, 
not furrowed, cross-striolate below, coarsely papillose above, trabeculate at back; 
endostome with a high basal membrane, segments keeled, narrow, perforate, about as 
long as the teeth, cilia in groups of 1-3, nodose. Spores spherical, papillose. Calyptrae 
small-cucullate, naked, smooth. 

Key to the species of Elmeriobryum 

1. Plants robust, turgid, stems erect, 2-3 mm wide with leaves, typically growing on humus or 
soil, restricted to New Guinea. 3. E. wilhelmense 

1. Plants more slender, weakly turgid, stems creeping, 1-1.5 mm wide with leaves, typically 

growing on rocks or trees, Asian or Central American . 2 

2. Plants of Asia; stem leaves weakly plicate, c. 0.5 mm wide; costa of stem leaves 1/5—1/6 the leaf 

length; alar cells distinctly differentiated. 1. E. philippinense 

2. Plants of Central America; stem leaves distinctly plicate, more than 0.7 mm wide; costa of 
stem leaves 1/4-1/2 the leaf length; alar cells scarcely differentiated. 2. E. guatemalense 
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1. Elmeriobryum philippinense Broth, in Engler, Die naturlichen Pflanzenfamilien, ed. 

2, 11: 204. 1925; Leafl. Philipp. Bot. 6: 1974. 1913, nom. inval. 

Type: Philippines. Luzon: Benguet Prov., Baguio, Elmer 8374 (H-BR, holotype; NY, 
isotype). 

Elmeriobryum assimile Broth, in Engler, Die naturlichen Pflanzenfamilien, ed. 2, 
11: 204. 1925; Leafl. Philipp. Bot. 6: 1975. 1913, nom. inval. 

Type: Philippines. Luzon: Benguet Prov., Baguio, Elmer 8449 (H-BR, holotype; NY, 
isotype). 

Elmeriobryum brotheri R. S. Williams ex Broth, in Engler, Die naturlichen 
Pflanzenfamilien, edn 2,11: 204. 1925; R. S. Williams, Bull. New York Bot. Gard. 8: 366. 
1914, nom. inval.; Ectropothecium brotheri (Broth.) Higuchi, ]. Hattori Bot. Lab. 59: 69. 
1985. 

Type: Philippines. Northern Luzon: Benguet Prov., Baguio, 1600 m, Williams 1728 (NY, 
holotype). 

Elmeriobryum formosanum Broth., Ann. Bryol. 1:21.1 928, fide Noguchi, Acta Phytotax. 
Geobot. 20: 241. 1962. 

Type: China. Formosa: Prov. Taityn, Onae,/. Suzuki (H-BR, holotype, not seen). 

Elmeriobryum formosanum var. minus Broth., Ann. Bryol. 1: 21. 1928 , fide Noguchi, 
Acta Phytotax. Geobot. 20: 241. 1962. 

Type: China. Formosa: Prov. Taityn, Onae, /. Suzuki (H-BR, holotype, not seen). 

Plants relatively robust, in shiny, golden-brown to yellow-green, extensive, loose mats. 
Stems to c. 10 cm, creeping, elongate, irregularly and distantly 1-2-pinnately branched; 
in cross-section with 2-3 rows of small thick-walled cells surrounding abruptly larger 
thin-walled cells, central strand of small thin-walled cells; pseudoparaphyllia broadly 
foliose; axillary hairs consisting of 1 (-2) short brown basal cells and 2-3 elongate mostly 
pale yellow, rarely hyaline distal cells. Stem and branch leaves somewhat differentiated; 
stem leaves 1.0-1.4 mm long, c. 0.5 mm wide, erect to erect-spreading when dry, 
spreading when moist, broadly ovate, abruptly tapered to a broadly short-acuminate, 
recurved, often twisted apex, strongly concave, not plicate; margins serrulate in the 
acumen, subentire below, plane to narrowly recurved at base, plane or broadly inrolled 
above; costa double, the two forks separated at base and spreading, extending ‘A-'/s 
the leaf length; cells 34-48(-56) x c. 3 pm, narrowly linear, somewhat flexuose, firm- 
walled, not or weakly porose, smooth, basal cells wider, thicker-walled, porose; alar 
cells restricted to extreme basal corners, irregularly short-rectangular, thick-walled, 
concolorous with cells above, in c. 6-7 rows, extending up the margins by 4-5 cells. 
Branch leaves c. 0.8 mm long, 0.3 mm wide, ovate. Asexual propagula none. Dioicous. 
Perichaetia large, leaves to 3 mm long, erect, slightly plicate, ecostate; margins entire 
or minutely serrulate above. Setae to 3 cm long, smooth, reddish; capsules inclined to 
horizontal, 2-2.25 mm long, subarcuate, contracted under the mouth when dry and 
empty; exothecial cells isodiametric to short-rectangular, thin- to firm-walled, becoming 
small-quadrate to oblate and thick-walled in 3-5 at the mouth; annulus broad, of 2 rows 
of thick-walled cells, the lower (attached to urn) small, quadrate, the upper (attached 
to operculum) rectangular, ± inflated; operculum conic-mammillate; exostome teeth 
on front surface cross-striolate below, coarsely papillose above, trabeculate at back; 
endostome with a high, smooth basal membrane, segments finely papillose, keeled, 
narrowly perforate, about as long as the teeth, cilia in pairs, very short. Spores 22-25 pm 
in diameter, papillose. Calyptrae cucullate, naked, smooth. 
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Selected specimens studied: PHILIPPINES. Luzon: Benguet Prov., Merrill 7825, 7835,7842, Fe- 
nix 12943 (all NY), Baguio and vicinity, Robinson 11999 (NY), near Baguio, Williams 1729 (NY), 
between Baguio and Mt. Santo Tomas, Williams 1706-, Mountain (=Bontoc) Prov., Vanoverbergh 
598,1318 (NY), Mt. Sto. Tomas, Cuevas 6150 (NY), Banguio, near road to airport, Bartlett 13365 
(NY); Bontoc Prov., near Bontoc, 6000 ft, Mack 1402 (NY); Ifugao Prov., Mt. Polis, McGregor 
20309 (NY). TAIWAN. Hwalien Co.: Tzuen, c. 2000 m, Lai 13532,13593 (NY). Ilan Co.: Chilan, 
Lai 12277 (NY). Nantou Co.: Chitou, c. 1100 m, Lai 11571, Lin, Bryophtyes of Taiwan no. 68, 
Ogasawara et al, Bryophyta Exsiccata no. 116 (all NY). 

Distribution and ecology: Philippines, Taiwan; growing at 1200-1900(—2700) m, 
mostly on rocks but sometimes on tree trunks and branches. 

Discussion: Elmeriobryum philippinense is a handsome plant, and quite similar in 
aspect to E. guatemalense, and not at all like E. wilhelmense. From E. guatemalense, it 
can be separated by smaller leaves with shorter but narrower laminal cells. The costa 
is distinctly shorter and the alar region is better differentiated. From E. wilhelmense, it 
can be separated by the creeping as opposed to erect stems that are more slender and 
less turgid, by the narrower stem leaves with a flat apex, and by thinner-walled laminal 
cells. 

One of the synonyms of E. philippinense, E. brotheri, was transferred to Ectropothecium 
by Higuchi (1985) on the basis of a few gametophytic characters, the most compelling 
being the “few small cells with a few enlarged hyaline cells at the angle of alar parts of 
stem-leaves.” However, these basal cells are thick-walled in Elmeriobryum, not thin- 
walled as in Ectropothecium. Presumably Higuchi (1985) did not have sporophytes in 
making his decision. In Ectropothecium the capsules are very small, almost spherical, 
and seldom more than about 1 mm long. Here, the capsules are arcuate-cylindrical and 
over 2 mm long, readily excluding the plants from Ectropothecium. 

2 . Elmeriobryum guatemalense J. R. Rohrer, Bryologist 89; 29. 1986. 

Type: Guatemala. San Marcos: Barranco Eminencia, road between San Marcos and 
San Rafael Pie de la Cuesta, in upper part of the barranco between Finca La Lucha and 
Buena Vista, 2500-2700 nr, 6 Feb 1941, Standley 86466 (MICH, holotype; F, FH, NY 
isotypes). 

Plants relatively robust, in shiny, golden-brown to yellow-green, extensive, loose mats. 
Stems to ca 10 cm, creeping, elongate, irregularly and distantly 1-2-pinnately branched; 
in cross-section with 2-3 rows of small thick-walled cells surrounding abruptly larger 
thin-walled cells, central strand of small very thin-walled cells; pseudoparaphyllia 
foliose; axillary hairs consisting of 1 short brown basal cell and 2 elongate hyaline distal 
cells. Stem and branch leaves somewhat differentiated; stem leaves 1.0-1.8 mm long, 
0.7-1.4 mm wide, erect to erect-spreading when dry, spreading when moist, broadly 
ovate to oblong, abruptly apiculate, concave, plicate; margins serrulate above, entire 
below, reflexed at base, plane or broadly inrolled above; costa double, the two forks 
separated at base and ± parallel, extending V 4 -V 2 the leaf length; cells 25-75 x 4-7 pm, 
narrowly elliptic to linear, smooth or sometimes minutely prorulose, basal cells wider, 
porose; alar cells scarcely differentiated, slightly wider than other basal cells. Branch 
leaves 1.0-1.5 mm long, 0.4-0.7 mm wide, ovate to elliptic, less plicate than stem leaves. 
Asexual propagula none. Apparently dioicous. Perichaetia and sporophytes unknown. 

Selected specimens examined: GUATEMALA. Guatemala: Volcan de Pacaya, Standley 80724 
(F, FH, MICH, US). Quezaltenango: El Pocito, S of San Martin Chile Verde, Standley 85043 
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(F, MICH, NY). San Marcos: Barranco Eminencia, Standley 68524 (F, FH). Solola: Volcan Ati- 
tlan, Steyermark 47464 (F, FH, MICH, NY, TENN). EL SALVADOR. Santa Ana: Cerro Miramun- 
do NW of Metapan, Carlson 962b (F, FH). COSTA RICA. Heredia: Volcan Barba, Griffin et al. 
D-268 (CANM, F, MO, NY). 

Distribution and ecology: Guatemala, El Salvador and Costa; growing on tree trunks 
and branches and moist rocks and roadbanks in cool, moist forests, at 1800-3100 m. 

Discussion: this little-known species was formerly confused with Leptohymenium 
(Hylocomiaceae), but was resolved by Rohrer (1986). Unlike Leptohymenium and 
the rest of the Hylocomiaceae, the branching in Elmeriobryum is monopodial rather 
than sympodial, and the leaves are not at all decurrent with the alar cells scarcely 
if at all differentiated. This New World species differs from its Asian counterpart, 
E. philippinense, by the leaves more strongly plicate, with an apiculate rather than 
acute apex, and a stronger costa. Also, in E. guatemalense the alar cells are more poorly 
differentiated. 

3. Elmeriobryum wilhelmense (E. B. Bartram) W. R. Buck 8c B.C. Tan, comb. nov. 
Calliergon wilhelmense E. B. Bartram, Contr. U.S. Natl. Herb. 37(2): 60. 1965. 

Type: New Guinea. Eastern Highlands District: Mt. Wilhelm, east slopes, 13,100 ft, coll. 
/. D. Collins (Brass 29943) (US, holotype). 

Plants robust, in shiny, red- to golden-brown to yellow-green, extensive, loose tufts. 
Stems to c. 5 cm, erect, irregularly and distantly 1-pinnately branched, turgidly foliate; 
in cross-section with 2-3 rows of small thick-walled cells surrounding abruptly larger 
thin-walled cells, central strand of small thin-walled cells; pseudoparaphyllia broadly 
foliose; axillary hairs consisting of 1 (—2) short brown basal cells and 2-3 elongate 
yellowish, rarely hyaline distal cells. Stem and branch leaves somewhat differentiated; 
stem leaves 1.25-2.0 mm long, 0.75-0.9 mm wide, erect to erect-spreading when 
dry, spreading when moist, broadly ovate, abruptly shortly broad-apiculate, strongly 
concave, not plicate; margins serrulate in the acumen, subentire below, plane to erect 
at base, plane or broadly inrolled immediately below apiculus; costa double, the two 
forks separated at base and spreading, extending Vs-'A the leaf length; cells 48-57 pm 
long, lumina c. 3 pm broad with walls as thick or thicker than the lumina, narrowly 
linear, somewhat flexuose, thick-walled, ± porose, smooth, basal cells shorter, wider, 
thicker-walled, porose; alar cells restricted to extreme basal corners, subquadrate to 
short-rectangular, thick-walled, concolorous with cells above or dark red, in c. 6-8 
rows, extending up the margins by 3-5 cells. Branch leaves 1-1.2 mm long, 0.4-0.65 
mm wide, oblong-ovate. Asexual propagula none. Apparently dioicous. Perichaetia and 
sporophytes unknown. 

Specimens examined: PAPUA NEW GUINEA. Chimbu Prov.: Massif du mont Wilhelm, rive 
sud du lac Piunde, 3500 m, De Sloover 42896, Herbier Bryologique no. 757 (NAM, NY), rive 
est du lac Piunde, 3500, De Sloover 42737, Herbier Bryologique no. 708 (NAM, NY). Morobe 
Prov.: Mt. Sarawaket Southern Range 2.5 Ion S of L. Gwam and E of Mt. Enggum, headwaters 
of Sankwep R„ 6°2l'S, 147°07'E, 3500-3570 m, Koponen 32742 (H, NY), 4 km E of L. Gwam, 
6°19'S, 147°09.5'E, 3100-3200 m, Koponen 32870 (H, NY); Lake Wamba 5 km S ofTeptep air¬ 
strip, 6°01'S, 146°33'E, 2430 m, Koponen 33279 (FI, NY). Simbu Prov.: Kombugomambuno, 
4 km SE of Mt. Wilhelm, 5°48’S, I45°08’E, Mundua 78 (CBG, NY); Lake Aunde, 3 km SE of Mt. 
Wilhelm, 5°47'S, 145°07'E, 3660 m, Mundua 108 (CBG, NY). Southern Highlands Prov.: Massif 
du mont Giluwe, entre Karil (15 km au NE de Mendi) et le sommet, 3100 m, De Sloover 43082 
(NAM, NY). West Sepik Distr.: Star Mts, Silil’katibin, NW of Mt. Auriga, c. 5°S, 141°05'E, 3500 
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m, Touw 16652, 16658 (L, NY); SW of Mt. Capella Base Camp, c. 5°S, 141°05'E, 3400 m, Touw 
16590 (L, NY). 

Distribution and ecology: Papua New Guinea endemic; growing on moist soil or 
humus, often in open, swampy habitats, at (2400-)3100-4000 m. 

Discussion: this handsome plant differs from the other two species in its erect growth 
habit, usually in open, swampy habitats, as opposed to creeping in moist forests. The 
plants are very turgid and the leaves are broadly ovate. The laminal cells are very 
thick-walled, with the walls as wide as or wider than the lumina. Like E. philippinense, 
E. wilhelmense has reasonably well-developed alar cells. However, the very different 
habit (and habitat) and the incrassate laminal cells will readily separate it. From an 
Australian perspective,!:, wilhelmense recalls the ACT endemic, Bryostrehnannia turgida 
(Ochyra) Ochyra, both in terms of the turgid aspect and the swampy habitat. However, 
that plant is a pale green rather than the often reddish tinge exhibited in E. wilhelmense. 
Additionally, in B. turgida the leaves are less concave and more long-acuminate. The 
most significant differences, though, are in the alar region. In E. wilhelmense, the alar 
cells are few, small, and thick-walled. In B. turgida, the alar cells are quite numerous and 
often have an excavate area of hyaline, inflated, thin-walled cells (not unlike many other 
Amblystegiaceae). From the North Temperate Pseudo-calliergon turgescens (T. Jensen) 
Loeske (also Amblystegiaceae), E. wilhelmense differs by the non-calcareous habitat, 
broader leaves, larger alar cells and non-porose upper laminal cells. 
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Abstract 

Doodia hindii Tindale ex T.C.Chambers is described for the first time. This is a rarely collected 
species from rainforest in mountain regions of north eastern New South Wales, bringing to nine 
the number of species of Doodia in Australia . 


Introduction 

The genus Doodia (Blechnaceae) is estimated to contain more than 30 species 
distributed through Australasia, Papuasia, Malesia, Sri Lanka and the Pacific region 
extending north east to Hawaii and as far east as Easter Island (Parris 1972, 1998). 
Hybrids have been reported among some of the species especially in the D. caudata 
complex (Andrews 1990). Eight species have been defined by Parris (1998) in the Flora 
of Australia treatment. By modifying the key provided there, this additional (ninth) 
Australian taxon can be accommodated as follows (modifications are in italics): 

4: Numerous strongly reduced basal pinna e! segments present; abaxial surface of pinna e! segments 


mid vein either with or without tubercles . 5 

5 Rhizome erect, forming caudex up to 30 cm . I . D. maxima 

5: Rhizome short to long creeping; tubercles present on stipe . 5. D. australis 


5a Rhizome short (but may develop an erect caudex); stipe glabrous, dark at the base, usually 
stramineous at least on the adaxial surface, smooth, shiny, and without tubercles . 

. 9. D. hindii 


Taxonomy 

Doodia hindii Tindale ex T.C.Chambers sp. tiov., Fig. 1 a-d 

Rhizoma caespitosum vel breve repens; caudex 1.5 cm diametro usque ad 16 cm elatus; 
frons 40(-50) cm longa aut pendens aut patens frondibus maturis plerumque fertilibus; 
stipes laevigatus glaber, adaxialiter aureus vel stramineus, abaxialiter purpureus apicem 
versus rhachidis gradatim lutescens. 
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Fig 1. Doodia hindii. a, habit of plant growing in soil in a flat area, b, typical scale from the 
base of the stipe, c, abaxial surface of the apical half of a segment showing detail of venation, 
and sporangia, d, abaxial surface of mature frond (a,b from living collections at the Fernery at 
RBG Sydney c, d from Coveny 10555 & Hind). Scale bar: a = 15 cm; b = 2.5 mm; c = 7.5 mm; 
d = 7.5 cm. 
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Type: New South Wales: North Coast: Eden Creek Falls, Toonumbar State Forest, 
20 km NW of Kyogle, near the Queensland border, locally common on steep slopes 
in rain forest near falls with Pellaea nana, Lastreopsis munita, Adiantum spp. 28°30'S 
152°48'E, R. Coveny 10555 & P. Hind, 25.12.1979; holotype: NSW 507718; isotypes: 
MEL, CANB, ABRI, & AK. 

Rhizome short creeping, tufted erect to sub-erect, caudex 1.0-1.5 cm diameter; and up 
to 15 cm in height in older plants (in cultivation) supporting a crown of arching or 
pendulous fronds 20-40 (-50) cm long, often pendulous (in specimens growing on 
steep banks) but distinctly flat and spreading for plants established on level soil areas; 
stipes smooth (no tubercles), deeply grooved on the adaxial surface, 9-15 (-20) cm long 
with basal scales persistent, lustrous black to matte dark red-brown, long-acuminate, 
essentially entire, (sometimes with an occasional minute marginal outgrowth); stipes 
black at the base becoming paler and stramineous in most specimens towards the 
rhachis, usually much shorter than the lamina and with a deep groove adaxially; rhachis 
with a conspicuous deep single groove on the adaxial face extending for its full length; 
and adaxially the rhachis on most specimens pale stramineous and shiny; in larger 
plants the dark pigmentation of the stipe extending up the smooth, abaxial surface 
grading to stramineous towards the apex; lamina rich olive to dark green adaxially, 
linear-lanceolate, pinnate and with a variable number of usually contiguous reduced 
photosynthetic adnate segments (auricles) towards the lamina base; in some plants there 
is a single larger pair of sessile very shortly stalked pinnae; all segments including the 
auricles (and pinnae at the lamina base if present) usually fertile; auricles with 1-3 sori, 
the fully developed segments with 5-15 sori per single row each side of the costa, each 
sorus attached to a commissural vein on the side facing the costa; indusium single thin, 
papery, pale-brown to fawn-coloured, entire, arising on the side of the vein nearest to 
the segment margin; segments lanceolate in outline, 3-5 mm wide 1-3 (-5) cm long, the 
apices varying from acuminate to somewhat attenuate with margins distinctly dentate; 
venation typical for the genus, more conspicuous on the paler abaxial surface, and with 
each commissural vein supporting a sorus and usually with two vein branches each 
terminating at a separate marginal tooth arising from the slightly thickened segment 
margin; terminal segment longer than the lateral segments, 4-6 cm long and up to 8 
mm wide at its base, caudate, acuminate, and usually fertile. 

Spores: 64 per sporangium, (this count was made by P. Kodela for Dr M. Tindale). 

Chromosomes: under Doodia sp Wiangaree SF, NSW, P. Hind2750 (NSW) and Wiangaree 
P.D, Hind 2568, Tindale and Roy (2002) report 2n = 64 (diploid); see their fig.142, 
photomicrograph illustrating n = 32 bivalents. 

Distribution and habitat: known only from four sites in open forest and rainforest 
in mountainous areas in north eastern New South Wales one close to the border of 
Queensland. Collectors have noted that there were other species of ferns also present 
including Macrothelypteris torresiana, Doodia media [= D. australis ], D. aspera, 
D. caudata and D. linearis. Specimens of Doodia hindii are also reported from earth 
banks above a stream, on steep slopes under rainforest and from open areas near 
waterfalls (in this latter locality associated with Pellaea nana, Lastreopsis munita and 
Adiantum spp.). 

Specimens studied: New South Wales: North Coast: Logan Creek, Mount Kripps, Wiangaree 
State Forest, (Lions Road) near waterfall on earthy banks of stream, locally common, 28°21'S, 
152°57'E, Hind 2570 & Coveny, Dec 1979 (NSW428416, AK, BRI, K); Palm Gully a tributary of 


260 


Telopea 12(2): 2008 


Chambers 


Long Creek on steep earth banks, NE of Wiangaree in Wiangaree State Forest, 28°23'S 152°55'E, 
Hind 2568 & Coveny, living collection No 800022 RBG Sydney, (NSW428578); Eden Creek Falls 
20 km NW of Kyogle, Toonumbar State Forest, 28°23'S 152°48'E, locally common on steep 
slopes in rain forest near falls with Pellaea falcata var. nana, Lastreopsis munita, Adiantum spp., 
Coveny 10555 & Hind, Dec 1979 (NSW5077I8, BRI, BM, CBG, E, K, US); Mt Warning National 
Park, 9 miles (14.5 km) SW of Murwillumbah, on cliff faces with Bulbine, Cyperus, Plectranthus, 
Nephrolepis, etc., 28°24'S 153°16’E, Coveny 4528 & Rodd, Sep 1972 (NSW245336). 

Conservation Status: currently Doodia hindii is only recorded from a very limited part 
of far north-eastern NSW in relatively inaccessible, rugged forested, mountainous areas. 
Unless further discoveries are made in the adjoining southern Queensland national 
parks or other conserved areas, D. hindii must be regarded as a vulnerable species. 
Threats to this species would be from uncontrolled bushfires and clearance for road 
construction and/or forestry activities. 

Notes: 1 . Doodia australis (Parris) Parris is possibly the species most closely related to 
D. media and was originally described from New Zealand material as a sub-species of 
D. media. In the Flora of Australia 48: 710 (1998), Parris made the decision to separate 
D. australis from D. media and its associated D. caudata complex and in doing so 
recognised IX australis as a much more widespread taxon from Australia, in eastern Qld 
south of latitude c.25° and in eastern N.S.W. Vic. and Tasmania as well as New Zealand, 
Lord Howe Is.and Norfolk Is. 

2. One immature collection of Doodia from McPherson Range in south eastern 
Queensland may possibly belong to D. hindii (NSW507717). However basal relatively 
long segments and very fine stipes suggest either a hybrid origin or if further specimens 
over a wider geographic area are discovered possibly a separate taxon. 

3. Almost certainly additional collecting in north-eastern New South Wales and south¬ 
eastern Queensland will lead to extending our knowledge of Doodia hindii and of other 
taxa in this genus. 
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Abstract 

Pertusaria alloluteola, P. flavopunctata, P. georgeana var. victoriana, P. glomelliferica, 
P. roseola and P. variabilis from Australia, P. allomicrostoma and P. pltusoidaoensis, from 
Thailand, and P. confluentica, from Australia and Thailand, are described as new to science. 
2’-0-methylanziaic acid, methyl 2’-0-methylmicrophyllinate and thuringione [2,4,5-trichloro- 
3-O-mcthylnorlichexanthone] are reported for the first time in the genus Pertusaria. 


Introduction 

Pertusaria DC. is a genus of more than 300 species (Kirk et al. 2001), well-represented 
on all the continents of the world including Antarctica. Species of Pertusaria colonise 
bark, wood, rock or soil, or may overgrow bryophytes and other small plants. The genus 
has a diverse chemical composition that underpins the delimitation of many taxa (e.g., 
see Hanko 1983, Archer 1993). Generic delimitation has been explored by Schmitz et 
al. (1994). 

A recent account of the lichen genus Pertusaria in Australia (Archer 1997) listed a 
total of 128 species and an additional six taxa have since been described (Archer & 
Elix 2005, Elix & Archer 2007a, Elix & Archer 2007b). Recent examination of further 
Australian specimens has revealed a further seven new taxa, viz. Pertusaria alloluteola, 
P. confluentica, P. flavopunctata, P. georgeana var. victoriana, P. glomelliferica, P. roseola 
and P. variabilis. Pertusaria confluentica has been found to also occur in Thailand, 
and, in addition, a further two new species have been found in that country, viz. 
P. allomicrostoma and P. phusoidaoensis. These specimens were collected during a study 
of the taxonomy and ecology of the family Pertusariaceae in Thailand (Jariangprasert 
2005). 
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Materials and Methods 

The morphology of the lichen specimens was examined using a Zeiss Stemi 2000C 
stereomicroscope, and the anatomy, conidia and ascospores were studied using a Zeiss 
Axiolab compound microscope. Hand sections and squash preparations were examined 
in water and in 10% KOH; asci were also examined in Lugol’s iodine. The chemical 
constituents were identified by thin-layer chromatography (Culberson 1972, Culberson 
& Johnson 1982, Elix & Ernst-Russell 1993), high-performance liquid chromatography 
(Elix et al. 2003) and comparison with authentic samples. 

The Species 

Pertusaria alloluteola A.W.Archer & Elix, sp.nov. Fig. 1 

Pertusariae trimerae (Mull.Arg.) A.W.Archer similis, a qua differt ascis bisporis. 

Type: Australia, New South Wales: Goonoo State Forest, Mogriguy Forest Road, 5 km E 
of Mogriguy, 23 km NNE of Dubbo, 32°04’16"S, 148°42'53"E, alt. 330 m, on Melaleuca 
in Eucalyptus-Callitris woodland with Calytrix and Westringea understorey, J.A. Elix 
36773, 11 Oct 2005; holotype: CANB. 

Thallus pale yellow-green, thin, cracked, surface smooth and dull, corticolous. 
Apothecia verruciform, conspicuous, scattered, concolorous with the thallus, 
flattened hemispherical, not constricted at the base, 0.5-0.8 mm diam. Ostioles black, 
conspicuous, often 1 per verruca but sometimes up to 5 per verruca. Asci amyloid 
with a distinctive ocular chamber; hymenium non-amyloid. Ascospores 2 per ascus, 
ellipsoid, smooth, 95-118 pm long, 35-40 pm wide. 

Chemistry: thiophaninic acid (minor), 2-chloro-6-0-methylnorlichexanthone (trace), 
4-chloro-6-0-methylnorlichexanthone (trace) and norstictic acid (major). 

Specimens examined: Australia: Western Australia: Gwambygine Nature Reserve, 11 km S of 
York, 31°58'24"S, 116°48'38"E, alt. 245 m, on Allocasuarina, J.A. Elix 37413,4 Apr 2006 (CANB); 
ibid., on Melaleuca, J.A. Elix 31736, 22. Apr 2004 (CANB); Kendenup [c. 7 km NNW of Albany], 
on fig tree, R.F. Allen 10, Nov 1971 (PERTH). 

Pertusaria alloluteola is characterised by the yellow thallus, black ostioles, asci with 
2 ascospores and the presence of thiophaninic acid and norstictic acid. It is distinguished 
from the somewhat similar P. trimera by the two-spored asci, whereas P. trimera has 
3- or 4-spored asci. The new species resembles the chemically similar, two spored 
P. luteola Boqueras, described from Spain (Boqueras & Llimona 2003) but can be 
distinguished from that species by the larger ascospores (95-118 x 35-40 pm vs. 70-95 
x 25-35 pm) and the conspicuous ostioles. 

Pertusaria allomicrostoma Jariangpr. sp. tiov. Fig. 2 

Pertusariae microstomae var. isidiatae Jariangprasert similis, a qua lichexanthonen 
continentib et acidum 2’-0-methylperlatolicum deficienti differt. 

Type: Thailand: Tak Province, Mueang District, Tambon Mae To, Lan Sang National 
Park, between Tak Province and Mae Sod District, on the way to Musoe Dam and 
Musoe Lhueang Agricultural Station, on Knema linifolia, 970 nr, S. Jariangprasert 3917, 
20 Nov 2002; holotype: QBG. 
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Thallus greyish green, surface slightly rough, corticolous; isidiate, soredia absent. Isidia 
concolorous with the thallus, initially globose to branched, appearing moniliform, 
0.15-0.2 mm diam., 0.4-0.7 mm long. Apothecia verruciform, conspicuous, slightly 
flattened above to concave, sometimes constricted at the base, sometimes confluent, 
1-3 apothecia per verruca, 0.5-1.1 mm diam. Ostioles black, conspicuous, centrally 
depressed, not fused, 1-3 per apothecia. Asci amyloid with a distinctive ocular chamber; 
hymenium non-amyloid. Ascospores (1—)2 per ascus, ellipsoid, smooth, 110-190 pm 
long, 30-52 pm wide. 

Chemistry: lichexanthone (major), stictic acid (major), constictic acid (minor), skyrin 
(minor), norstictic acid (trace), cryptostictic acid (trace), methyl stictic acid (trace), 
peristictic acid (trace). 

Pertusaria allomicrostoma is characterized by the verruciform apothecia and the isidiate 
thallus, asci with two smooth ascospores per ascus and its chemistry. The chemistry and 
the amyloid asci place the species in Pertusaria s.str. ( sensu Schmitt & Lumbsch 2004). 
There are few fertile isidiate Pertusaria species with two ascospores per ascus. Pertusaria 
microstoma var. isidiata Jariangprasert, from Thailand, has black ostioles and an isidiate 
thallus but differs from P. allomicrostoma in ascospores and chemistry. Thus P. microstoma 
var. isidiata has two rough ascospores and contains 4,5-dichlorolichexanthone and 
2’-0-methylperlatolic acid (Jariangprasert 2006). The Australian species, P. isidiosa 
A.W. Archer (Archer 1991), also has two smooth ascospores and contains lichexanthone 
and stictic acid but differs in having pale inconspicuous ostioles and in containing 
2’-0-methylperlatolic acid as an additional secondary metabolite. At present the new 
species is only known from the type locality in Tak Province in northern Thailand. 

Pertusaria cotifluentica Jariangpr. & Elix, sp. nov. Fig. 3 

Pertusariae scaberulae A.W. Archer similis, a qua acidum confluenticum continenti 
differt. Apothecia ignota. 

Type: Australia: Queensland: Mossman-Mt. Molloy Road, 1 km S of Lions Lookout, 
20 km N of Mt. Molloy, 16°32'05"S, 145°22'59"E, alt. 390 m, margins of rainforest, on 
canopy of roadside tree, J.A. Elix 36883, 4 Aug 2006; holotype: BRI. 

Thallus pale olive-green, surface somewhat roughened, dull, corticolous, sorediate, 
lacking isidia. Soralia white, conspicuous, sessile, flattened, 0.8-1.5 mm diam. Apothecia 
unknown. 

Chemistry: lichexanthone (major), confluentic acid (major), ± 2’-0-methyl- 
microphyllinic acid, ± two unknowns (minor). 

Specimens examined: Australia: Queensland, type locality, J.A. Elix 36902, 36904, 4 Aug 2006 
(CANB); Girringun National Park, Stoney Creek, above Wallaman Falls, 51 km W of Ingham, 
18°35'54"S, 145°47'51"E, alt. 545 m, on dead tree, J.A. Elix 38112, 38115, 25 Jul 2006 (CANB). 
Thailand: Loei Province: Phu Lhuang Wildlife Sanctuary, alt. 1460 m, S. Jariangprasert 2200, 
3 Feb 2002 (QBG); ibid., S. Jariangprasert 2265 (RAMK). 

Pertusaria cotifluentica is characterised by the sorediate thallus, the absence of apothecia 
and the presence of lichexanthone and confluentic acid. Confluentic acid is not known 
from any other sorediate species of Pertusaria but is known from several fertile, 
corticolous species including P. ewersii A.W. Archer 8t Elix (from Australia), P. cinchonae 
Miill. Arg. (from India), P. nana Mull. Arg. (from Argentina), P. sublaeviganda Vain. 
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(from Japan), P. inthanonensis Jariangpr. (from Thailand) and P. weberi A.W. Archer & 
Elix (from Papua New Guinea). 

Confluentic acid is reported to be a character unique to Pertusaria s. str. (Schmitt & 
Lunibsch 2004). The newspecies occurs in rainforest in northern Australia (Queensland), 
and also in Thailand (Loei Province) where it grows on Persea and Acronychia, and 
from where it was first reported (S. Jariangprasert 2004, in litt.). 

Pertusaria flavopunctata A.W.Archer & Elix, sp. nov. Fig- 4 

Pertusariae scaberulae A.W.Archer similis, a qua sorediis flavis et arthothelin et 
thuringionen continenti differt. Apothecia ignota. 

Type: Australia: New South Wales: Washpool National Park, Gibraltar Range, Hakea 
Walk, 78 km E of Glen Innes, 29°28'10"S, 152°2 TO 1 "E, alt. 895 m, on dead tree in mixed 
rainforest with scattered Eucalyptus, J.A. Elix 37278, 2 May 2005; holotype: CANB. 

Thallus pale yellow-green, surface scurfy and cracked, corticolous. Isidia lacking, 
sorediate, soralia conspicuous, sessile or slightly raised, scattered, composed of bright 
yellow to yellow-green soredia, 0.5-1.0 mm diam. Apothecia unknown. 

Chemistry: arthothelin (major), thuringione (major), 3-O-methylthiophanic acid 
(minor), and 4,5-dichloronorlichexanthone (trace). 

Specimens examined: Australia: Queensland: Paluma Rainforest Walk, Paluma, 19°00'27"S, 
146°12’24"E, alt. 830 m, on tree trunk, J.A. Elix 37590, 24 Jul 2006 (CANB). New South Wales: 
Tomaga River Estuary, 15 km SE of Batemans Bay, 35°49'25"S, 150°10'47"E, alt. I m, on 
Casuarina, J.A. Elix 23337, 29 Nov 1989 (CANB). 

This species is characterised by the conspicuous yellow-green soralia and the presence of 
arthothelin and thuringione [2,4,5-trichloro-3-0-methylnorlichexanlhone] as major 
compounds. Arthothelin occurs in other Pertusaria species, including P. oblongata 
Mull. Arg. from Brazil, P. melanospora Nyl. from Chile and P. bartlettii A.W. Archer 
& Elix from New Zealand, but P. flavopunctata is the first Pertusaria species found to 
contain thuringione as a major compound. The compound was first isolated from 
Lecidea carpathica (Korb.) Szatala (Huneck & Santesson 1969). 

Pertusaria georgeana var. victoriana Elix & A.W.Archer, var. nov. Fig. 5 

Pertusariae georgeanae A.W.Archer & Elix affinis a qua acidum planaicum continenti 
differt. Apothecia ignota. 

Type: Australia: Victoria: Reef Hills State Park, 7 km SSW of Benalla, 36°36'53"S, 
145°56'03"E, alt. 155 m, on dead stump in open Eucalyptus woodland, J.A. Elix 36957, 

5 May 2006; holotype: CANB; isotype: MEL. 

Thallus off-white to greenish-white, surface smooth and dull, corticolous. Lacking 
soredia, isidiate, isidia inconspicuous, numerous, concolorous with the thallus, simple, 
rarely branched, 0.1-0.2 mm tall, 0.05 mm diam. Apothecia unknown. 

Chemistry: 4,5-dichlorolichexanthone (minor) and planaic acid (major). 

Specimens examined: Australia: Victoria: Chiltern-Mt. Pilot National Park, 2 km N of Chiltern, 
36°07'47"S, 146°36'42"E, alt, 200 m, on dead wood in open Eucalyptus woodland, J.A. Elix 36923, 
36927, 36957, 5 May 2006 (CANB). 
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Fig. 2. 




Fig. 3. 


Fig. 4. 



Fig. 5. 


Fig. 6. 



Fig. 1. Pertusaria alloluteola, holotype. Scale bar = 2 mm. Fig. 2. Pertusaria allomicrostoma, 
holotype. Scale bar = 2 mm. Fig. 3. Pertusaria confluentica, holotype. Scale bar = 1 mm. 

Fig. 4. Pertusaria flavopunctata, holotype. Scale bar = 1 mm. Fig. 5. Pertusaria georgeana var. 
victoriana, holotype. Scale bar = 1 mm. Fig. 6. Pertusaria glomelliferica, holotype. 

Scale bar = 2 mm. 
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Pertusaria georgeana var. victoriana is characterised by the isidiate thallus and the 
presence of 4,5-dichlorolichexanthone and planaic acid. The planaic acid distinguishes 
the taxon from var. goonooensis Elix & A.W. Archer (Elix & Archer 2007b), which 
contains the rare depside 2,4-di-O-methylolivetoric acid, and var. georgeana, which 
contains 2-O-methylperlatolic acid (Archer 1997). At present the new variety is known 
only from a limited area in Victoria. 

Pertusaria glomelliferica Elix & A.W.Archer, sp. nov. Fig. 6 

Pertusariae thiospodae Knight similis a qua acidum glomellifericum continenti differt. 

Type: Australia, Western Australia: Burma Road, 29 km SE of junction with Walkaway- 
Nangetty Road, 29°04'07"S, 115°09'26"E, alt. 240 m, on Melaleuca in roadside heath with 
Melaleuca among laterite outcrops,/.A. Elix 33773,4 May 2004; holotype: PERTH. 

Thallus pale yellow to yellow, surface smooth and dull, corticolous, isidia and soredia 
absent. Apothecia verruciform, concolorous with the thallus, conspicuous, numerous, 
scattered or crowded, sometimes confluent, hemispherical to flattened hemispherical, 
not constricted at the base, 0.5-0.75(-1.0) mm diam. Ostioles black, punctiform, 
0.1-0.2 mm diam., 1 (—4) per verruca, sometimes in a pale yellow translucent zone. 
Asci amyloid with a distinctive ocular chamber; hymenium non-amyloid. Ascospores 
elongate ellipsoid, hyaline, smooth, 3 (sometimes 2) per ascus, 80-105(120) pm long, 
(25-)30—36(-40) pm wide. 

Chemistry: thiophaninic acid (major), 2-chloro-6-0-methylnorlichexanthone 
(minor), 4-chloro-6-0-methylnorlichexanthone (minor), glomelliferic acid (major- 
minor), ± 4-O-demethyIgomelliferic acid, ± glomellic acid (minor). 

Specimens examined: Australia: Western Australia: Cooiimba-Eneabba Road, Nature Reserve, 
20 km by road W of Enneaba, 29°52'30".S, 115°05’41”E. alt. 70 m, on dead Acacia in Eucalyptus 
woodland with Melaleuca, Patersonia, Acacia and limestone rocks, J.A. Elix 28904, 5 May 2004 
(CANB); Ellendale Pool, 23 km W of Walkaway, 28°51'38''S, 114°58'25"E, alt. 100 m, on Acacia 
in Dryandra, Eucalyptus, Acacia woodland beside river, ].A. Elix 33761, 4 May 2004 (CANB); 
type locality, J.A. Elix 33767, 4 May 2004 (CANB); Wabeling, Quarrell Range, Moora-New 
Norcia Road, 22 km by road S of Moora, 30°41'S, 116°12'20"E, alt. 275 m, J.A. Elix 37563B, 
2 Apr 2006 (CANB); Kalbarri National Park, along road to The Loop and Z-bend, 24 km NW 
of Kalbarri township, 27°37T3"S, 114°23'13"E, alt. 210 m, on Melaleuca, J.A. Elix 33650, 2 May 
2004 (CANB). 

Pertusaria glomelliferica is characterised by the yellow thallus and ostioles, asci with 
2 or 3 ascospores and the presence of glomelliferic acid. This compound was first 
isolated from Parmelia glomellifera (Nyl.) Nyl. [Xanthoparmelia verrucutifera (Nyl.) 
O. Blanco, A. Crespo, Elix, D. Hawksw. & Lumbsch] by Zopf in 1899 (Culberson 
1969). It is very common in brown Xanthoparmelia (Vain.) Hale species (formerly 
Neoftiscelia Essl.) (Esslinger 1977, Elix 1994) but has previously been found in only 
one species of Pertusaria namely, P. corrugata Kremp. from Brazil (K. Kalb in lift.), 
where co-metabolites included perlatolic acid and stenosporic acid, but xanthones 
(e.g. thiophaninic acid) were absent. Glomelliferic acid is closely related to perlatolic 
acid which, with its derivatives, is common in the genus Pertusaria. 
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Pertusaria plmsoidaoensis Jariangpr., sp. nov. Fig. 7 

Pertusariae meeanae A.W. Archer & Elix similis a qua acidum 2’-0- methylanziaicum 
continenti differt. 

Type: Thailand, Uttaradit Province, Nam Paad District, Baan Huay Muun, Phusoidao 
National Park, 500 m alt. on dry trunk without bark, S. Jariangprasert 3925, 27 Nov 
2002; holotype: QBG. 

Thallus lignicolous and corticolous, dark green, surface rough, subtuberculate, isidia 
and soredia absent. Apothecia verruciform, conspicuous, flattened hemispherical 
and contorted, constricted at the base, confluent, 1-3 apothecia per verruca, 0.5- 

I. 5 mm diam. Ostioles black, conspicuous, sunken, sometimes fused and surrounded 
with yellow tissue, 1—5 per apothecia. Asci amyloid with a distinctive ocular chamber; 
hymenium non-amyloid. Ascospores 2(3) per ascus, ellipsoid, smooth, 84-146 pm 
long, 40-56 pm wide. 

Chemistry: K ± yellow, C+ rose red, KC+ rose red, Pd-, UV+ reddish orange; 
4,5-dichlorolichexanthone (minor), 2’-Omethylanziaic acid (major), ± anziaic acid 
(trace). 

Specimens examined: Thailand: Uttaradit Province: type locality, S. Jariangprasert 3966, 
27 Nov 2002 (QBG); ibid. S. Jariangprasert 4003 (RAMK). 

Pertusaria plmsoidaoensis is characterised by asci with 2 or 3 smooth ascospores and 
the presence of 4,5-dichlorolichexanthone and 2’-0-methylanziaic acid. This depside 
has not previously been reported in the genus Pertusaria and is responsible for the 
C+ and KC+ rose red colours produced with C and KC. 2’-0-methylanziaic acid was 
previously reported in the genera Cryptothecia, Lecidea and Hypotrachyna (Lucking 
et al. 2006) but P. plmsoidaoensis is the first Pertusaria species reported to contain this 
depside. The new species is morphologically similar to P. meeana but differs chemically; 
P. meeana contains 4,5-dichlorolichexanthone and 2-O-methylperlatolic acid as major 
compounds (Archer 1997). The new species grows on the dry trunks and bark of Shorea 
in dry dipterocarp forest, on the way to Huay Tawn pass, in northern Thailand. 

Pertusaria roseola A.W.Archer & Elix, sp. nov. Fig. 8 

Pertusariae erythrellae Mull. Arg. similis a qua thallis isidiatis differt. Apothecia ignota. 

Type: Australia: New South Wales, Mann River Nature Reserve, Diehard Creek, 
50 km E of Glenn Innes, 29°40'29"S, 152°05'19"E, alt. 595 m; on vine in Allocasuarina- 
Eucalyptus woodland along stream, J.A. Elix 37038, 1 May 2005; holotype: CANB. 

Thallus pale pink to pale orange, surface smooth and dull, corticolous, isidiate, lacking 
soralia. Isidia simple, 0.1—0.25 mm tall, 0.05 mm diam., almost completely covering the 
thallus. Apothecia unknown. 

Chemistry: norstictic acid (major) and connorstictic acid (minor-trace) 

Specimens examined: Australia: New South Wales: type locality, 1 May 2005, J.A. Elix 37038 
(CANB); Washpool National Park, Gibraltar Range, Hakea Walk, 78 km E of Glenn Innes, 
29°28'10"S, 152°21'01", alt. 895 m, on dead tree, J.A. Elix 37276, 2 May 2005 (CANB); ibid. 

J. A. Elix 37287, 2 May 2005 (CANB). 
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Fig. 7. Fig. 8. 

Fig. 7. Pertusaria phusoidaoensis, holotype. Scale bar = 1 mm. Fig. 8. Pertusaria roseola, holotype. 
Scale bar = 1 mm. 



Pertusaria roseola is characterised by the isidiate thallus and the presence of norstictic acid 
and differs from the chemically similar P. erythrella Mull. Arg. by the presence of isidia 
in place of soralia. It is distinguished from the chemically similar P. ramulifera H. Magn., 
from Hawaii (Magnusson & Zahlbruckner 1944), by the shorter, predominantly simple 
isidia, in contrast to the longer, thicker isidia (0.3-0.5 mm wide, to 3 mm long) present in 
P. ramulifera. The two species might be conspecific and the difference in morphology 
possibly due to environmental differences. In the absence of any intermediate forms 
the two species are retained here. 

Pertusaria variabilis Elix & A.W.Archer, sp. nov. Fig. 9 

Pertusariae scaberulae A.W.Archer similis a qua sorediis inconspicuis et methyl 
2’-0-methymicrophyllinaten continenti differt. Apothecia ignota. 

Type: Australia: Northern Territory, Kakadu National Park, Gungarre Forest Walk, 
South Alligator, 12°40'36"S, 132°28'44"E, alt. 30 m, on dead branches in lowland 



Fig. 9. 

Fig. 9. Pertusaria variabilis , holotype. Scale bar = 1 mm. 
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rainforest, J.A. Elix 37897, 10 Aug 2005; holotype CANB. 

Thallus white, surface smooth and dull, corticolous, isidia lacking, sorediate. Soralia 
flattened, inconspicuous, white to off-white, scattered to sometimes confluent, 0.2-0.5 mm 
diam. Apothecia unknown. 

Chemistry: methyl 2’-0-methylmicrophyllinate (major), ± lichexanthone (major), 
± psoromic acid (minor). 

Specimens examined: Australia: Northern Territory:, type locality, J.A. Elix 37870, 37876, 10 Aug 
2005 (CANB). 

Pertusaria variabilis is characterised by the sorediate thallus, the absence of apothecia 
and the presence of methyl 2’-0-methylmicrophyllinate. One of the collections ( Elix 
37876) was infected with a lichenicolous Sphinctrina sp., consistent with this sorediate 
crust being a species of Pertusaria. The new species is one of a number of sterile Pertusaria 
taxa that are characterised and separated by their chemistry cf P. confluentica and 
P. flavopunctata above. This is the first report of methyl 2’-0-methylmicrophyllinate from 
Pertusaria. Previously this rare depside has been identified in Porpidia contraponenda 
(Arnold) Hertel & Knoph and P. diversa (Lowe) Gowan (Gowan 1989). 

This new species has only been collected from the type locality where it occurs on twigs 
and branches of trees in monsoon forest. 
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Abstract 

The genus Austrofestuca is a synonym of Poa with its type species, A.littoralis - now a synonym of 
Poa billardierei. The combination P. pubinervis is made to place this closely related species with 
P. billardierei. The other two species, A. eriopoda and A. hookeriana belong together in the genus 
Hookerochloa and a new combination is provided for Hookerochloa eriopoda. 


Introduction 

Alexeev (1976) established Austrofestuca (Tzvelev) E.B.Alexeev from Festuca subgenus 
Austrofestuca, based on A. littoralis (Labill.) Alexeev. Clayton and Renvoize (1986) 
accepted Austrofestuca but stated that the characters used to delimit it required the 
inclusion of three more Australasian species. Simon (1986) provided the combination 
for A. pubinervis (Vickery) B.K.Simon, and Jacobs (1990) provided combinations for 
the remaining two, A. eriopoda (Vickery) S.W.L.Jacobs and A. hookeriana (F.Muell.) 
S.W.L.Jacobs. 

Austrofestuca, Festucella E.B.Alexeev, Hookerochloa E.B.Alexeev, and Poa L. all belong to 
tribe Poeae subtribe Poinae which includes 15-21 genera as outlined by Soreng et al. 
(2007). While there had always been some thought that Austrofestuca littoralis may have 
been a species of Poa (see Edgar and Connor 2000 for a summary of the synonymy), it 
was not thought to be a good fit in that genus (Edgar and Connor 2000); the base of the 
lemma lacks a web and has a dense crown of short hairs to 0.5-0.8 mm long, and the apex 
said to be muticous or mucronate. Recent DNA studies (Hunter et al. 2004; Gillespie & 
Soreng 2005;Gillespieet al. 2007, Sorenget al. 2007) have made it clear that A. littoralis and 
A. pubinervis are species of Poa. Gillespie and Soreng (2005) suggest that Poa billardierei 
(Spreng.) St.-Yves is the appropriate combination in Poa to use for A. littoralis; the 
epithet is probably sufficiently distinct from the Australian P. labillardierei Steud. (also 
naturalised in New Zealand) to prevent confusion. Gillespie and Soreng (2005) also 
point out that most of the characters of Poa billardierei (A. littoralis s.lat., including 
A. pubinervis) thought to exclude it from Poa occur elsewhere in that genus. 
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Hunter et al. (2004) also suggest that both the genera Festucella and Hookerochloa 
should be recognised as ‘...the taxa differ in a wide range of quantitative and 
qualitative vegetative and reproductive characters...’. They list 14 characters; three of 
these as discontinuous, viz., (i) leaf blade inrolled vs folded, (ii) glumes smooth vs 
scabrous, and (iii) caryopsis 3.8-4.5 mm vs 2.6-3.4 mm long. They have two other 
characters whose character states are worded differently but actually do not differ 
significantly, viz., (i) abaxial palea surface glabrous to hairy vs glabrous or scabrous, 
and (ii) habitat descriptions of‘open montane to subalpine forest and grassland’versus 
‘swampy subalpine to alpine forest and grassland’. We maintain there are two further 
distinguishing characters that they omitted: leaf width, and a few characters related 
to this (Jacobs 1990); and epidermal features, where Festucella has a coarsely scabrous 
adaxial epidermis and Hookerochloa has a smooth to scabrid adaxial epidermis (Soreng 
& Gillespie 2007). 

As a new edition of Wheeler et al. (2002) is about to be prepared, it has become necessary 
to clarify the situation and provide any necessary new combinations. 


Methods 

A total of 39 specimens of each species of Festucella and Hookerochloa were examined. 
The specimens (all held at NSW) covered the full geographic range and variation 
observed in these taxa. The following characters were investigated: 

(i) leaf blade inrolled vs folded, 

(ii) glumes smooth vs scabrous, and 

(iii) caryopsis length. 

Cladograms from Hunter et al. (2004), Gillespie and Soreng (2005) and Gillespie et al. 
(2007) and analyses from Gillespie and Soreng (unpublished data) were used to decide 
on the generic placement of the species. 

The situation with Austrofestuca pubinervis was assessed from the literature and 
specimens. 


Results 


Hookerochloa/Festucella 

(i) Leaf blade inrolled vs folded: the leaves are folded or flat in both species; Alexeev 
(1987) illustrated a folded transection of Festucella eriopoda while describing the 
blade as inrolled. As indicated in Jacobs (1990), the character distinguishing the two is 
basically leaf width. The leaves of F. eriopoda can be very narrow and the folded portion 
in some cases very small, giving the appearance of rolling. The situation is clearer on 
specimens with larger leaves. 

(ii) Glumes smooth vs scabrous: the glumes of both species can be smooth or scabrous. 
From the specimens held at NSW, smooth glumes are more common in H. hookeriana 
than in F. eriopoda, opposite to the situation suggested in Hunter et al. (2004). We 
conclude that this character does not significantly differ between the species. 
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(iii) Caryopsis length : caryopses were difficult to find in any specimen, but enough were 
found to indicate that the stated difference does not hold. The figures supplied here 
would be slightly less than the full potential size, though it is not clear by how much. 
F. eriopoda had seed 3.0-4.1 mm long (mean = 3.6, n = 5) and H. hookeriana seeds 
3.0-4.2 mm long (mean = 3.6, n = 8). Clearly, in our sample, there were no differences 
in the seeds lengths between the species. 

(iv) Other characters: there is a difference in leaf blade width and some associated 
characters such as number of lateral veins in the blade (Jacobs 1990). There may be a 
tendency for the degree of hairiness of the abaxial palea surface to differ, but not in any 
disjunct way. There is a difference in the degree of scabridity of the adaxial leaf surface 
(Soreng 8< Gillespie 2007). The important difference in the habitat differentiators 
suggested by Hunter et al. (2004) is that H. hookeriana tends to grow at higher altitudes 
than F. eriopoda. 

These are certainly useful characters to discriminate species but are inadequate to use 
to separate the species into two genera. 

The ITS sequences in Hunter et al. (2004) and plastid sequences in Soreng et al. (2007) 
show good support for a clade containing both species, with Arctagrostis latifolia as 
sister to that clade. While there is good support for several of the final groupings in the 
cladograms, there is little resolution of the relationships between the groups, a common 
occurrence with grass gene sequences. 

Gillespie and Soreng (2005) did not include either Festucella or Hookerochloa in their 
published cladograms, though they did point out that both genera shared slender awned 
lemmas and a few other characteristics with Poa subgen. Andinae, now proposed as a 
new genus Nicoraepoa (Soreng & Gillespie 2007). Gillespie and Soreng (unpublished 
data) also ran analyses with both Festucella and Hookerochloa ; they found that: 

(i) in cpDNA trriT-trnF analyses Festucella resolves in a clade with Arctagrostis (but this 
is not well supported being based on a single shared character), and this pair unites in a 
polytomy with Hookerochloa and species of Nicoraepoa (with relationships in this clade 
poorly resolved); and 

(ii) in ITS analyses Festucella and Hookerochloa are sister taxa, Arctagrostis forms a clade 
with Nicoraepoa, and these four taxa are united in a strongly supported clade. 

In a separate analysis using three independent chloroplast gene sequences (Soreng et 
al. 2007) Festucella and Hookerochloa are sisters in a polytomy with Arctagrostis and 
Nicoraepoa, without any other taxa, and Poa billardierei (actually P. puhinervis) is 
resolved with Poa. 

These results are similar to those of Hunter et al. (2004). 

Austrofestuca puhinervis/Austrofestuca littoralis 

The lemma apex in both species is entire or occasionally minutely notched with the 
stout keel extending at the apex as a minute but firm nub <0.1 mm long behind the 
marginal dents (in side view). An apex with a stout short awn (rarely up to 3 mm long) 
develops occasionally in Poa sect. Parodiochloa (C.E. Hubb.) Soreng. These mucros or 
awns are thicker than the more delicate awns that extend from the lemma apices in the 
two Hookerochloa species. 
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While the ITS sequences in Hunter et al. (2004) show A. littoralis as a clade within Poa, 
few Poa species and no other Australian species were included in the analysis. Gillespie 
and Soreng (2005) included six other Australian species in their cpDNA analysis of 
relationships in Poa and A. pubitiervis aligns well with the other Australian species in 
the same major clade in Poa. Similar results were obtained with plastid sequence data 
by Gillespie et al. (2007). 

Plastid and ITS data for ‘Austrofestuca pubitiervis’ or 'Poa billardierei’ s.l., generated by 
Gillespie and Soreng (2005) and Gillespie et al. (2007: unpublished data) and discussed 
by Soreng et al. (2007) are all derived from collections of A. pubitiervis from Western 
Australia ( Peterson et al. 14510). When A. pubitiervis is included in ITS and cpDNA 
analyses (Gillespie et al. 2007, unpublished data) with sequences of P. billardierei 
s.str. from New Zealand (from Hunter et al. 2004), they come out together with other 
Australian Poa species within Poa. 

Hunter et al. (2004), quoting Weiller et al. (1995 et seq.), suggest that A. pubitiervis is 
doubtfully distinct from Poa billardierei [as A. littoralis]. The url of Weiller et al. that 
is quoted no longer appears active but, presuming it is the same text that appears in 
another url suggesting the same citation, then Weiller et al. do say there is some doubt 
as to the distinctness of A. pubitiervis but still treat it as a distinct species and do not 
synonymise the name. The situation is still as suggested by Simon (1986) viz., the name 
was provided by Vickery (1939) to replace an earlier invalid name ( Festuca triticoides 
Steud.), and the species is maintained as separate in NSW and BRI. There is variation 
in the hairiness of the lower lemma, as stated by Weiller et al. (1995 etseq.): the Western 
Australian specimens have lemmas that are hairy below (i.e., P. pubitiervis s.str.)-, the 
specimens from New South Wales have a lemma that is glabrous below (i.e., P. billardierei 
s. str.). Both forms (species) grow in Victoria, Tasmania and New Zealand. The only 
South Australian specimens seen were too mature to characterise lemma vestiture. It 
is clear that these two species would benefit from further study. Synonymising the two 
names is only one option and there are insufficient data to support this option over any 
other at this stage. 


Discussion 


Hookerochloa/Festucella 

The characters that Hunter et al. (2004) put forward for maintaining Festucella and 
Hookerochloa as separate genera are either erroneous or not discontinuous. The 
situation has not changed since Jacobs (1990) noted that the two species were only 
reliably separated by leaf blade width or associated characters. There are no good 
characters to separate the two into different genera. 

The sequence data do not support either combining the two into one genus or 
recognising two genera, but do provide support for treating them as sister taxa. The data 
do suggest that consideration needs to be given to the relationships with Arctagrostis 
and Poa subgen. Andinae (tor discussion of the latter see Soreng and Gillespie (2007) 
where this section is elevated to the rank of genus as Nicoraepoa). Arctagrostis is 
variously treated as having 1—4 species but all have a single floret per spikelet, acute to 
mucronate lemmas and a glabrous callus, quite distinct from the floral morphology of 
both Festucella and Hookerochloa, which have long-acute awned lemmas and a hairy 
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callus. Nicoraepoa is sister to the three genera above and is probably most similar 
morphologically to Festucella and Hookerochloa but the sequence data do not support 
treating all three in one genus. To do so would require including Arctagrostis and, if 
equivalence was to be even vaguely maintained, would require the amalgamation of 
several morphologically diverse genera from the subtribe Poinae. Both Festucella and 
Hookerochloa were published at the same time and have equal priority. We have chosen 
to combine both under Hookerochloa. 

Austrofestuca pubinervis 

This species undoubtedly belongs in Poa. Its status with respect to Poa billardierei 
would certainly benefit from further investigation, but the evidence thus far suggests 
it is worth maintaining until more complete studies are available. Consequently a new 
combination is provided in Poa. 


New Combinations 

Hookerochloa eriopoda (Vickery) S.W.L.Jacobs, comb. nov. 

Basionym: Festuca eriopoda Vickery (1939: 10-11). 

Synonyms: Festucella eriopoda (Vickery) E.B.Alexeev(1985:104); Austrofestuca eriopoda 
(Vickery) S.W.L.Jacobs (1990: 602). 

Type: Blue Mountains, Kanimbla Valley (Mt Victoria) ].]. Fletcher 24.12.1892 (K). 

Poa pubinervis (Vickery) S.W.L.Jacobs, comb. nov. 

Basionym: Festuca pubinervis Vickery (1939:7), nom. nov. for Festuca triticoides Steudel 
(1855 [1854]: 315) non Lamarck (1791). 

Synonyms: Austrofestuca pubinervis (Vickery) B.K.Simon (1986: 241); Austrofestuca 
triticoides ( Benth.) E.B.Alexeev (1987:15); Schedonorus littoralis var. triticoides Bentham 
(1878:656). 

Type: South-west Australia, Drummond 150, (K) n.v. 
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Abstract 

The range of the Australian freshwater alga Basicladia ramulosa Ducker is extended, both in 
its turtle hosts (Chelodina burrungandjii Thomson et al.; Emydura australis (Grey)) and 
in geography, to tropical northern Western Australia. Along with further morphological 
observations, sporangia are described for the first time in this taxon. 


Introduction 

Moss-back turtles (Fig. 1) have fascinated biologists for many years. While the 
carapace of a potentially amphibious turtle would be a challenging habitat for most 
aquatic organisms, it is perhaps surprising there are only a handful of attached algae 
reported from such sites. Edgren et al. (1953) detailed the range of host turtles then 
known in North America and the range of epizoic algae that included Rhizodonium 
and Cladophora. Two further genera in the Cladophoraceae are the only macroalgae 
widely reported on turtle carapaces: the prostrate, spreading, endozoic (and possibly 
disease causing) Dermatophyton radicans Peter, and species of the heterotrichous genus 
Basicladia, responsible for the name ‘moss-back’. 

In the United Stales, Basicladia is considered a small epizoic genus on turtles and water 
snails, of three to four taxa (John 2003). Hamilton (1948) described sexual reproduction 
in North American species of Basicladia involving the fusion of biflagellate zooids as is 
commonly the case in the Cladophoraceae. From unialgal cultures and field experiments, 
Proctor (1958) provides a natural history of Basicladia in North America and contends 
that Basicladia will establish on various substrates if a source of inoculum, a moss- 
back turtle, is present. Ernst and Norris (1978) added further to the understanding of 
B. crassa and its association with its host. B. chclonum is reported by Sherwood et al. 
(2003) to have been collected on rock in Ho’omaluhia Botanical Garden in Hawai’i but 
was brought in with imported freshwater turtles. 
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In Australia, one species, Basicladia ramulosa Ducker, has been described and reported 
from Victoria and Queensland (Ducker 1958). The purposes of this note are to report its 
occurrence in northern Western Australia and inland New South Wales (a distribution 
pattern that almost certainly reflects lack of collecting rather than anything else), to 
expand the description given by Ducker (1958) to include reproductive structures and 
make further comments on both prostrate and erect anatomy, and report further host 
animals. Cladophora kosterae van den Hoek, a free living taxon morphologically close 
to Baskladia , has been reported from New South Wales (Skinner & Entwisle 2004). 


Methods 

Collections were air dried or preserved in 70% ethanol. Slides were stained with 
aniline blue and mounted in 40% Karo. Examination was done with a Leitz Laborlux 
D microscope and drawing tube; photomicrographs were taken with a Nikon Coolpix 
4500 digital camera and enhanced using Adobe Photoshop. Collections and slides are 
maintained at NSW. 


Description 

Basicladia ramulosa Ducker , Hydrobiologia 10: 165 (1958) 

Type: Victoria: Stratford, on Chelodina longicollis (Shaw), Ducker s.n., 11 Dec 1956 
(MEL? - see notes below, K) n.v. 

Thallus heterotrichous, consisting of a basal cushion (endozoic) and branched erect 
axes (epizoic) (Fig. 2), on the carapaces of freshwater turtles (Fig. 1). Basal system 
one or more layers of isodiametric (18-25 pm diam.) or irregular tubular (11-18 pm 
diam.) cells in and on the substrate (Fig. 3 ). Erect axes filamentous, uniseriate becoming 
secondarily bi/triseriate by adhesion of lower cells reinforced by downward growth 
of rhizoids (Figs 4, 5), becoming uniseriate again in upper axis, 34-61 pm diam., 
or, with buttressing by adhesion, to 91 pm diam., terminal cell truncate, 14—25 pm 
diam. Branching bifurcate or trifurcate, becoming pseudodichotomous, usually 
above the lower 3 or 4 cells; laterals with very acute adaxial angle, arising below the 
endwall (occasionally up to V3 below endwall), 17-28 pm diam.; terminal cells truncate 
14-16 pm diam. (Fig. 6). Sporangia intercalary, thin-walled, 17-32 pm diam., 55-116 
(-145) pm long, development acropetal until upper 10-20 cells of branch all sporangia; 
opening round, projecting, sub-terminally lateral, terminal in apical cell (Fig. 7). Zooids 
24-64 per sporangium, 6 x 6-9 pm, uniform, flagella 2. 

Distribution: Western Australia, Northern Territory, Queensland, New South Wales 
and Victoria and probably throughout the continental mainland, on at least Chelodina 
burrungandjii Thomson et al. (2000), C. longicollis (Shaw) and Emydura australis 
(Grey). The presence of C. burrungandjii in the Kimberley is confirmed in Georges 
et al. (2002). As the Chelodina host is often nomadic, although moss-backs are less 
frequently encountered than clean backs, it is probable that Basicladia ramulosa may be 
encountered throughout the ranges of the three reported hosts: tropical northwestern 
Australia for C. burrungandjii and Emydura australis, and eastern and south-eastern 
Australia, especially the Murray-Darling system for C. longicollis. Basicladia duckerae 
has yet to be collected from other hosts (turtles, water snails) or found free-living. 

It is very likely that the Cladophora referred to in Strom (1921) is Basicladia ramulosa 
also. The locality given for the list of desmids found with the Cladophora is the Daly 
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Fig. 1. Moss-back Chelodina longicollis, Copeton Dam Rd, N.S.W. (Photo G.M. Towler) 



Fig. 2. 



Fig. 3. 


Fig. 2. Well developed multiseriate axes, FitzSimmons A5. Scale bar = 50 pm. 

Fig. 3. Interlocking basal cells, Skinner 0781, McPherson & Towler. Scale bar = 20 pm. 
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Fig. 4. Biseriate base of erect axis, Skinner 0781, McPherson & Towler. Scale bar = 50 pm. 

Fig. 5. Rhizoidal reinforcement of lower axis, FitzSimmons A5. Scale bar = 20 |im. 

Fig. 6. Branching pattern showing narrow adaxial angle, Skinner 0781, McPherson & Towler. 
Scale bar = 20 pm. 

Fig. 7. Sporangium with open pore and zooids in formation, Skinner 0781, McPherson & Towler. 
Scale bar = 20 pm. 
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River, and the host turtle is called Chelodina oblonga Gray, identified by Dahl (most 
likely C. rugosa Ogilby as C. oblonga is confined to south-western Western Australia). 

MEL have been unable to locate the type specimen; it isn’t on Doris Sinkora’s data base 
of algal specimens held in MEL and is possibly out on loan. 

Specimens examined: Western Australia: Mornington Camp, Annie Creek, Fitzroy R. (17°30 
29"S, 126°06'42"E), on Chelodina burrungandjii ; ibid, FitzSimmons Al, Jun 2004; ibid, FitzSim- 
mons Cb06, 8 Jun 2006 (NSW); ibid, on Emydura australis, FitzSimmons 3, Jun 2005 (NSW); 
‘pump pool’ on Drysdale R. (15°41'37"S, 126°22'03"E), on Chelodina burrungandjii, FitzSim¬ 
mons A3; ibid, on Emydura australis, FitzSimmons A4, Jun 2004 (NSW); Miners Pool, Drysdale 
R. (15°40'55"S, 126°24'12"E), on Chelodina burrungandjii, FitzSimmons A5/6, Jun 2004 (NSW); 
Bell Creek, Isdell R. drainage (L7°01'03"S, 125°13’39"E) on Emydura australis, FitzSimmons 
2, Jun 2005 (NSW). New South Wales: floodway, Copeton Dam Rd, near Staggy Ck turnoff 
(29°50'08"S, 150°53'31"E), on back of snake-necked turtle, Chelodina longicollis, Skinner 0781, 
McPherson & Towler, Oct 2004 (NSW). 

Other Australian records: Victoria: Stratford, on C. longicollis, S.C. Ducker, Dec 1956 (MEL?; K) 
(Ducker 1958). Queensland: Aspley, near Brisbane, J.E. Coaldrake, Apr. 1957 (MEL?) (Ducker 
1958). Northern Territory: lagoons near Daly River, Knut Dahl, 1894 (UPS?) (Strom 1921) 

Morphological Observations 

Prostrate system: from the sections she made of the prostrate system on and in the 
stratum corneum, Ducker (1958, p 162) concluded that the cells ‘in general are round 
or somewhat angular, ranging from 15 pm to 30 pm in diameter. The prostrate system 
in our material appeared filamentous but compacted with multilobed cells interlocking 
to form the basal cushion from which arose the erect axes (Fig. 3 - it is often difficult to 
obtain undamaged basal material, with sufficient clearance of cuticle and detritus for 
good lighting for microphotography and this was the best material available). 

Erect axes: Ducker’s (1958) descriptions and illustrations of basal cells of recently 
produced erect axes are verified by our observations. Older, more established bases of 
erect axes however appear to adhere, and so become multiseriate, becoming buttressed 
by the extension downwards of close fitting rhizoid-like growths front the cell or cells 
above (Figs 4, 5). Such multiseriate axes may involve the lower three or four cells in 
an axis. A similar, but much shorter, downward growth of cells at branches could be 
observed throughout the axis, except in the fresh growth towards the ends of axes. In 
some cases fusion between the walls of axial and lateral cells was observed, especially 
in older parts of the thallus (Figs 2, 4). While speculative, it is inviting to think that 
both the rhizoidal buttressing and the adhesions are responses to frequent changes in 
temperature and wetting associated with the turtles’ lifestyle. 

Reproductive structures: Ducker (1958) does not mention reproductive structures. 
While no zooids were observed in Western Australian material (the material arrived 
either dry or already preserved) some upper cells in young filaments were modified 
as sporangia, thin walled, L/D 1.5- 4, with a subterminal funnel-like pore. The New 
South Wales material had well developed moniliform sporangial series, with mature, 
discharging and empty sporangia. 

Hoffmann and Tilden (1930) described the sporangia in B. crassa as short and almost 
as broad as long, with the pore in various positions. This form of sporangium differs 
from that described by Hoffmann and Tilden (1930) for B. chelonum, and by van den 
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Hoek (1963) for C. kosteme and C. okumumi (Ueda) van den Hoek, all of which have 
(sometimes multiple) lateral pores close to the middle of the sporangium. Hamilton 
(1948) found that the North American species released biflagellated gametes from 
sporangia in moniliform series, sometimes up to 18 in B. crassa , opening through a 
lateral pore. His illustration (Plate 1, figs 3—5) indicates that the pore in B. chelonum 
may be displaced towards the top of the sporangium rather than precisely central. The 
position and number of pores in sporangia needs further examination before it can be 
used reliably to discriminate between taxa. 
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Abstract 

Three new species of Indigofera are described: Indigofera elachantha Peter G. Wilson & Rowe, 
a species related to I. pratensis but distinguished by its slender inflorescence axis and rather 
small flowers, Indigofera polyclada Peter G. Wilson & Rowe, distinguished by its semi-prostrate 
multi-stemmed habit and very sparse indumentum; and Indigofera wannanii Peter G. Wilson, 
a recently discovered species with probable affinities to I. bancroftii and I. tryonii. All species are 
illustrated and their conservation status discussed. 


Introduction 

To date, there have been only two named endemic species of the genus Indigofera in that 
portion of Cape York Peninsula north of Laura. These are Indigofera pratensis, a species 
with a range that stretches from just north of Brisbane to the Portland Roads/Weipa 
area, and I. polygaloides, a poorly known species with collections from scattered localities 
across northern Australia (Wilson & Rowe 1994). Bailey (1900), in his Queensland Flora, 
suggested that I. saxicola F. Muell. also occurred in Queensland, in the‘Gulf Country’ but 
did not indicate any particular collection. However, /. saxicola was originally described 
from the Northern Territory and no specimen from Bailey’s time can be found in the 
Queensland Herbarium bearing this name. It now seems very likely that Bailey’s inclusion 
of this species was based on information received from Mueller. In the Melbourne 
Herbarium, there are a number of specimens collected by Stephen Johnson from “Stuarts 
River” (=Stewart River, south of Coen) in 1891 on which Mueller has written ‘saxicola’ 
in pencil on the labels. Subsequently, this name has been applied to a few specimens 
from Cape York that show similarities to I. pratensis but have more rounded leaves and 
smaller flowers, characters that make these plants somewhat reminiscent of I. saxicola. 
In a hand-written note attached to one specimen (MEL 584598), Mueller has noted a 
further distinctive characteristic of this plant, viz. “fruit not deflexed”. This species is here 
named I. elachantha. 

The two other new Cape York species described here are currently known from only one 
or two locations. Both are low-growing subshrubs that have slender stems arising from 
an underground rootstock. With this habit, both species could easily be overlooked and 
the above-ground parts might disappear during the dry season, particularly if there had 
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been local burning. These two species differ markedly from each other in flower size and 
indumentum and are described below as I. polyclada and I. wannanii. 

Indigofera elachantha Peter G. Wilson & Rowe, sp. nov. 

Indigofera pratense affinis sed axibus inflorescentiarum tenuioribus, floribus multo 
minoribus, foliolis plus minusve late ellipticis, fructibus ascendentibus differt. 

Holotype: Queensland: Cook: 25 km north of Duck Holes Creek on the Peninsula 
Developmental Road (14°13'S, 143°17'E),/.R. Clarkson 8940 & V.J. Neldner, 17 Apr 1991 
(NSW). Isotypes: BRI, DNA, K, L, MBA, PERTH (all n.v.). 

I. saxicola auct. non F. Muell., F.M. Bailey, Qld Flora 2: 388 (1900) 

Erect shrub, 1-1.5 m high; young stems ridged, dark brown (young foliage grey-green), 
strigose with dense, appressed to shortly spreading, equally biramous hairs. Leaves 
pinnate, with (5—)7—13 leaflets; stipules narrowly triangular, 1.7-4.2 mm long, pubescent, 
not spinescent, not persistent; petiole 2.5-7 mm long; rachis furrowed, multicellular hairs 
between leaflet pairs sparse to dense, conspicuous or inconspicuous, red or brown, club- 
shaped. Leaflets opposite; stipellae conspicuous, 0.5-1.2 mm long; lamina elliptical to 
obovate, 10-34 mm long, 6-23 mm wide; upper surface green, with sparse, appressed 
hairs; lower surface grey-green (paler than above), with sparse, appressed hairs; apex 
apiculate; veins slightly prominent above and not prominent below. Inflorescences 
45-165 mm long, longer than leaves; peduncle 5-22 mm long; bracts triangular, 0.9- 
1.5 mm long; flowers pink to purple; pedicel 1.3-2.5 mm long. Calyx 1.4-2 mm long, with 
subequal lobes less than the length of the tube, clothed with sparse to moderately dense, 
hyaline, white to brown, appressed hairs. Standard pale pink, broadly obovate to ovate, 
4.2-5.5 mm high, 3-4.5 mm wide. Wings oblong to spathulate, 4.2-5.5 mm long, 1-1.5 
mm wide. Keel 4.5-5.7 mm long, 0.8-1.8 mm deep; apex acute to rounded; lateral pockets 
1.1-1.5 mm long; hairs moderately dense, along the bottom. Standnal tube 3.1-4.5 mm 
long, colourless. Ovary glabrous. Pod ascending, terete, 25-46 mm long, 2.5-4 mm deep, 
dark brown or grey, glabrous; apex pointed or shortly beaked; endocarp spotted. Seed 5-7 
per fruit. (Fig. 1). 

Notes: this species is a member of the I. pratensis group and is most similar to I. saxicola. 
It differs from the latter by the glabrous ovary and fruit, the ± rounded (as opposed to 
distinctly pointed) bud, and the very slender inflorescence axis. It is readily distinguished 
from 7. pratensis by the much smaller flowers (keel <7 mm long cf. 10-14 mm). It 
differs from both by the ascending fruits. Specimens have been collected at only a small 
number of scattered sites and show some, perhaps significant, geographic variation. 
Northern collections (from the Pascoe River area) have 9-11 or more leaflets while 
southern collections (from between Coen and the Palmer River) consistently have 5-7 
leaflets. We did consider separating these as subspecies but the floral and inflorescence 
characters are so distinctive that we have refrained from recognising subspecies pending 
further collections. There is a single specimen, the only one to have been collected from 
between Wenlock and Coen (13-14° S), that has 7-9 leaflets; this area should be 
investigated further. 

The epithet is derived from the Greek elachos, small or short, and anthos , flower. 

Distribution and habitat: Queensland; known from scattered sites in Cape York between 
Hann Creek and south of the Palmer River (c.12°30' -16°30'S). It is recorded from rocky 
or sandy soil in Leptospermwn scrub or open eucalypt woodland. 
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Fig. 1 . Indigofera elachantha. a, habit; b, seed; c, fruit; d, wing; e, keel; f, lateral view of calyx 
and androecium; g, standard, (a, c from Clarkson 8940 & Neldner , b, d-g from Clarkson 6657& 
McDonald). Scale bar: a = 50 mm; b = 10 mm; c = 20 mm; d-g = 7.5 mm. 
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Conservation status: this species is reportedly common at many sites (B. Wannan pcrs. 
comm.) and does not appear to be at risk; and is assessed as “least concern” using IUCN 
criteria (B. Wannan pers. comm.). 

Selected specimens: Queensland: Cook: near Nelson Creek, Jacky Jacky Range, Wannan 3681 
& Wardrop, 18 Jul 2004 (BRI, NSW); 1 km N of Maloneys Springs, Forster 5288, 19 Jun 1989 
(BRI, MO); Head of Hann Creek, 46.5 km from Moreton Telegraph Station, Forster 4560, 27 Jun 
1988 (BRI, MEL); Brown’s Creek, Pascoe River, Brass 19176, 13 Jun 1948 (CANB, BRI); Flinders 
Island, Smyth s.n., 1978-1980 (BRI); Stuarts [Stewart] River, Johnson s.n., 1891 (MEL); c. 15 km 
W of Coen, Clarkson 10130 & Neldner, 31 Jul 1993 (NSW); 19 km S of the Palmer River crossing 
on the Peninsula Development fid, 1 km N of the Mareeba-Cook shire boundary, Clarkson 6657 
& McDonald, 4 Mar 1987 (BRI, NSW). 

Indigofera polyclada Peter G. Wilson & Rowe, sp. nov. 

Ituligofera prateme fortasse affinis sed caulibus laxis pergracilibusque, foliolis minoribus 
et inflorescentiis multo brevioribus differt. 

Holotype: Queensland: Cook: east of Weipa on the Peninsula Development Road, B.S. 
Wannan 1589 & R.L. Jago, 24 Feb 2000 (NSW). Isotype: BRI. 

Spreading to prostrate subshrub, with woody rootstock; young stems terete, green to 
brown, glabrous or strigose with sparse, appressed, equally biramous hairs. Leaves 
pinnate, (9—) 13—19(—21) leaflets; stipules linear to subulate, 2-3 mm long, glabrescent, 
not spinescent, not persistent; petiole J.5-3.5 mm long; rachis furrowed, multicellular 
hairs between leaflet pairs few or absent. Leaflets opposite or sometimes sub¬ 
opposite; stipellae slender, 0.2-1.2 mm long; lamina elliptical to obovate, (3.5—)5—10 
mm long, 1.5-4 mm wide; upper surface green, glabrous; lower surface green, with 
sparse, appressed hairs; apex apiculate, 0.3-0.5 mm long; midrib impressed above and 
prominent below; other venation reticulate or obscure. Inflorescences 15-25 mm long, 
shorter than to equal to leaf; peduncle 10—17 mm long; bracts narrowly triangular, 
0.5-0.7 mm long; flowers probably pink to purplish; pedicel 0.8-1.5 mm long. Calyx 
1.2-1.4 mm long, with subequal lobes slightly shorter than the length of the tube, 
clothed with sparse to moderately dense hyaline appressed hairs. Standard suborbicular, 
3.8-4.3 mm high, 3.6-4.0 mm wide. Wings spathulate, c. 4.5 mm long, 2 mm wide. 
Keel c. 5 mm long, 1.5 mm deep; apex acute; lateral pockets c. 0.5 mm long; hairs 
sparse, hyaline, at the tip. Stamina! tube 2.5-3.5 mm long, colourless. Pod ascending to 
spreading, terete, (17—)20—27 mm long, 2-3 mm deep, brown, glabrous or glabrescent; 
hairs sparse, appressed; apex pointed or shortly beaked; endocarp very faintly spotted. 
Seed (4-)6 per fruit. (Fig. 2). 

Notes: known only from two collections. The slender, loose, multi-stemmed habit of 
this species differs dramatically from any other Australian species. Its relationships are 
unclear; it shows some similarities to the I. pratensis group but it differs from all members 
of this group by its relatively short inflorescences, the non-angular stems and the glabrous 
adaxial surfaces of the leaves. In these latter features it approaches the I. australis group 
where it most closely resembles I. baileyi in habit. 

The epithet, derived from the Greek, refers to the numerous stems arising from the 
underground rootstock. 

Distribution and habitat: only known from central Cape York where it is reported from 
open eucalypt ( Corymbia hylandii) woodland on yellow earth with ironstone gravels. 
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Conservation status: the habit of the plant suggests that it would be unaffected by fire as it 
is likely to die back to the rootstock in the dry season and resprout and flower in response 
to summer rain. However, fire frequency could have an impact on breeding success if 
fruit set and recruitment from seed were affected. While threat levels from occasional fire 
might be low, the paucity of records suggests that, following IUCN criteria, this species 
should perhaps be regarded as endangered until further field surveys can be conducted. 
Its potential habitat has been modelled based on geology and, so far, preliminary searches 
have failed to find the species at other than the two known locations (B. Wannan pers. 
comm.). 



Fig. 2. Indigofera polyclada. a, habit; b, leaf; c, leaflet (abaxial view); d, e, seed; f, g, fruit; 
h, standard; i, keel; j, lateral view of calyx and androecium; k, bud; 1, wing, (a-c, h-1 from Wannan 
1589 & Jago ; d-g from Clarkson 8500 & Neldner). Scale bar; a = 40 mm; b-c, f-g = 20 mm; 
d-e, h-1 = 5 mm. 
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Other specimen examined: Queensland: Cook: 4.3 km S of the Wenlock River on the Peninsula 
Development Road, Clarkson 8500 & Neldner, 22 Apr 1990 (I3RI, NSW, K). 

Indigofera wannanii Peter G. Wilson, sp. nov. 

Indigofera tryonii persimilis sed foliolis maioribus non valde discoloribus, fructibus 
longioribus differt. 

Holotype: Queensland: Cook: East of Musgrave on road to Marina Plains (14°45'04"S, 
143°33'57"E), B.S. Wannan 4685 & J. Beasley, 6 Mar 2007 (NSW). Isotypes: BRI, CANB, 
CNS, K, MEL, MO, US. 

Prostrate subshrub to 0.1 m high, with woody rootstock; young stems angular, somewhat 
flexuose, green to greyish, tomentose with moderately dense, hyaline to greyish, spreading, 
± equally biramous hairs. Leaves pinnate, (15—) 19—29 leaflets; stipules subulate, (2-)2.5- 
4.5(-5) mm long, pubescent, not spinescent, semi-persistent; petiole 1.5-4.5(-8) mm 
long; rachis furrowed, multicellular hairs between leaflet pairs dense, conspicuous, red to 
dark brown, club-shaped. Leaflets opposite; stipellae absent or inconspicuous, to 0.6 mm 
long; lamina oblong to narrowly elliptical or elliptical, 8.5-17 mm long, 2.2-6 mm wide; 
upper surface green, with moderately dense, appressed hairs; lower surface pale green, 
with moderately dense, appressed to shortly spreading hairs; apex apiculate; reticulate 
veins usually conspicuous adaxially. Inflorescences 55-100 mm long, a little longer than 
the leaves; peduncle 20-50 mm long; bracts narrowly triangular to linear, 0.6-1 mm long; 
flowers pink-purple; pedicel 0.7-1 mm long. Calyx 1-2 mm long, with unequal lobes, 
less than the length of the tube, clothed with moderately dense to dense, hyaline to white, 
shortly spreading hairs. Standard deep pink to purplish, elliptical to obovate, S.2-9.5 mm 
high, 5-6.5 mm wide; hairs moderately dense, hyaline to yellowish; apex obtuse with a 
short apiculum. Wings deep purplish pink, oblong, to 7 mm long, 2 mm wide. Keel 7-8.8 
mm long, 2.2-2.5 mm deep; apex acute; lateral pockets 1-1.4 mm long; hairs moderately 
dense, hyaline, at the tip and along the bottom. Stamina! tube 6-7 mm long, pigmented 
(particularly on the adaxial side). Ovary moderately to densely hairy. Pod descending 
to deflexed, cylindrical, 23-39 mm long, 2—3(—4) mm deep, brown, tomentose; hairs 
moderately dense, appressed to shortly spreading; apex beaked; endocarp spotted. Seed 
(4-)6-8 per fruit. (Fig. 3). 

Notes: in its ± prostrate habit, this species most closely resembles /. tryonii but differs 
from it in its larger leaflets that are not strongly discolorous, and in the longer fruit. 

This species is named for the author’s friend and colleague, Bruce Wannan, who 
discovered it. 

Distribution and habitat: only known from the type locality where it occurs in open 
eucalypt ( Eucalyptus tetrodonta, E. cullenii, Corymbia hylandii, C. tiesophila) and 
Erythrophleum woodland on substrates derived from metamorphic rocks. 

Conservation status: this species also has a perennial rootstock so the impact of fire 
would be much the same as for I. polyclada. However, since the single known locality 
is threatened by gravel extraction, this species is provisionally assessed, following IUCN 
criteria, as critically endangered until a more thorough survey can be carried out. This 
species’ potential distribution has likewise been modelled based on geology but has not as 
yet been located at other sites (B. Wannan pers. comm.). 





Fig. 3. Indigofera wannanii. a, habit; b, standard; c, wing; d, lateral view of calyx and androecium; e, keel; f, leaflet, abaxial surface; g, open fruit; h, unopened 
fruit, (a from a photograph of Wannati 4685-, b-e from Wannan 4685 & Beasley, f, h from Wannan 4512 & Graham; g from Wannan 3595 & Graham). Scale bar: 
a = 85 mm; b-e = 8 mm; f-h = 15 mm. 
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Other specimens examined: Queensland: Cook: East of Musgrave, Wannan 3595 & Graham, 4 
Jun 2004 (BRI, CANB, NSW); East of Musgrave, beside road to Marina Plains, Wannan 4512 & 
Graham, 17 Jun 2006 (BRI, NSW). 
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Abstract 

The second part of a revision of the tribe Indigofereae (Fabaceae) occurring in Australia is 
presented, covering those species with consistently trifoliolate leaves and the pinnate-leaved 
species with leaflets alternate on the rachis. Ten species are considered here: five are introduced, 
four are native and one is endemic. A neotype is chosen for Indigofera glandulosa Wendl. and a 
lectotype for its synonym Psoralea leichhardtii F.Muell. 


Introduction 

In our first paper on Indigofereae in Australia (Wilson&Rowe 2004) we revised Indigastrum 
and the simple or unifoliolate species of Indigofera. Here we consider a further set of 
species that fall into two broad groups: those with consistently trifoliolate leaves and those 
with alternate leaflets. Almost all the alternate leaflet group are introductions to Australia 
and, with one exception, the remaining species included in this paper are native but not 
endemic. The single endemic species, however, is clearly related to species that occur 
outside Australia. 


Characters 

Particular care should be taken with one of the introduced species that has alternate 
leaflets: Indigofera oblottgifolia. This species has a low leaflet number (usually 1-3) and 
may be mistakenly assessed as being either unifoliolate or trifoliolate. 

In this paper, hairs are described as sparse when they are well separated and the stem 
or leaf surface is clearly visible, as moderately dense when the hairs are separated by 
the length of one arm of the biramous hair (or thereabouts), dense when the arms 
overlap but do not fully conceal the epidermis, and very dense when the epidermis is 
completely concealed. 
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Trifoliolate Species 

The trifoliolate species fall into two groups morphologically, although both groups lack 
a feature commonly found in Indigofera : endocarp spots. The first group, of two species, 
is characterised by having conspicuous discoid glands on the lower surface of the leaflets. 
These species are currently placed in section LaxifloraeWight & Arn. although it should be 
noted that similar glandular structures occur in other sections (Schrire 1995). A common 
feature of the second pair of species is the distinctive 4-angled fruit, which is a diagnostic, 
but not unique, attribute of section Tetragonocarpae Wight & Arn. The latter section also 
contains a number of species with pinnate leaves, including the Australian I. ewartiana 
Domin, so this section is not restricted to species with trifoliolate leaves. 

When working the following key, users should be aware that a few species with pinnate 
leaves occasionally have some trifoliolate leaves, but leaves with 5 or more leaflets are 
always present. These species are: I. boviperda (inland populations), I. georgei s. lat., 1. 
ewartiana (see Wilson & Rowe 1994) and some intergrades between I. schultziana and l. 
saxicola. 


Key to trifoliolate species 

1 Discoid glands on lower surface of leaflets conspicuous. 2 

1 Discoid glands on lower surface of leaflets absent. 3 

2 Leaves pinnately trifoliolate (rachis extended 2.5-4.5 mm); discoid glands brown to black; fruit 

5-6 m long, 2-seeded .. I. glandulosa 

2 Leaves ± digitately trifoliolate (rachis extended only c. 1 mm); discoid glands orange; fruit usually 

7-15 mm long, 3-9-seeded. I. trifoliata 

3 Inflorescences mostly <40 mm long, shorter than the leaf. I. trita 

3 Inflorescence mostly >40 mm long, longer than the leaf. I. polygaloides 


Indigofera glandulosa Wendl., Bot. Beob. 55 (1798) 

Type citation: ‘Vaterland: Ostindien. O’ 

Neotype (designated here):‘hid. Or. Roxburgh 1789’(Smith Herbarium, sheet 1213.16, 
LINN, right-hand specimen) 

Indigofera glandulosa Roxb. ex Willd., Sp. PI. 3(2): 1227 (1803) 

Type citation: ‘Habitat in India orientale. O (v.s.)’ 

Type: Klein 750, 19 Nov 1794 (B-W, photo seen) 

Psoralea leichhardtii F. Muell., Fragmenta 4: 22 (1863) 

Type citation: ‘Ad flurnen Comet River. Dr. L. Leichhardt. D. Bunce.’ 

Lectotype (designated here): Queensland: Comet River, Leichhardt 446, [1847] (MEL 
585912). Probable isolectotype: K 

Illustration: de Kort & Thijsse (1984) fig. 2q [fruit]. 

Erect annual or short lived perennial herb, 0.2-0.7 m high, with taproot; young stems 
ridged, green to yellowish or brown, hirsute with dense, spreading, unequally biramous 
hairs. Leaves pinnately trifoliolate; stipules narrow and triangular, 1.5-3 mm long, 
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glabrescent, not spinescent, not persistent; petiole 9-21 mm long; rachis furrowed; 
multicellular hairs between leaflet pairs absent or sparse, inconspicuous, orange, club- 
shaped. Leaflets opposite; stipellae absent; lamina narrow to broadly obovate, 8-37 mm 
long, 3.5-17 mm wide; upper surface green; with sparse to moderately dense spreading 
hairs; lower surface grey to green with conspicuous light brown to black discoid glands 
and moderately dense spreading hairs; apex obtuse and shortly mucronate; veins not 
prominent. Inflorescences 5-20 mm long, shorter than leaves; peduncle 0.5-1 mm 
long; bracts linear to narrowly triangular, 0.7-1.1 mm long; flowers pink to purple 
or red; pedicel 0.9-1.5 mm long. Calyx 1.5-2.4 mm long; lobes subequal, longer than 
the length of the tube and covered with moderately dense, white to brown, shortly 
spreading hairs. Standard pink to red, elliptical to obovate, 3-3.7 mm long, 1.9-2.1 mm 
wide. Wings spathulate, 2.5-3.6 mm long, 0.8-1.1 mm wide. Keel 3.2-3.S mm long, 1.2- 
1.4 mm deep; lateral pockets 0.5-1.1 mm long; apex acute to rounded; hairs moderately 
dense, hyaline to brown, at the tip and along the bottom. Staminal tube 2.4-3.2 mm 
long, colourless. Ovary densely hairy. Pod spreading to deflexed, shortly cylindrical 
with membranous, toothed wings, 5-6 mm long, 2.5 mm wide, brown, hirsute; hairs 
sparse to moderately dense, somewhat spreading; apex shortly pointed; endocarp not 
spotted; seeds 2 per fruit. 

Notes: Wendland’s type of Indigofera glandulosa has not been located. De Kort ScThijsse 
(1984) cite the type as ‘Herb. Wendland (Hannover, destroyed)’ but Stafleu and Cowan 
(1988) indicate that Wendland’s types are at Gottingen (GOET). We have enquired 
at Gottingen but the type of this taxon was not found in that herbarium (Jochen 
Heinrichs, pers. comm. 2007). De Kort and Thijsse (1984: 120) further suggest that 
Wendland’s type may have been a duplicate of the collection used by Willdenow when 
he later published the same name. These authors say‘Willdenow referred to Roxburgh, 
who wrote this name on the herbarium label’ but this is not quite correct. Willdenow 
attributed the name to Roxburgh but the specimen itself was collected by Johann 
Gottfried Klein (an associate of Roxburgh’s) in November 1794. Furthermore, judging 
from Willdenow’s annotation, this specimen appears only to have reached Europe in 
1802. On the other hand, the Roxburgh specimen in the Smith Herbarium (at LINN) is 
dated 1789 and is more likely to represent a duplicate of material Wendland may have 
seen. This seems a plausible scenario, but the uncertainties surrounding typification of 
this taxon have led us to choose one element on the sheet at LINN as neotype rather 
than as lectotype. 

The MEL specimen of Psoralea leichhardtii , despite not having Mueller’s binomial on 
the label, has been chosen as lectotype since it bears Leichhardt’s own collecting tag. 
The sheet at K, ex Herbarium Hookerianum but originally from Mueller’s herbarium, 
does have Mueller’s binomial on the label but also contains a packet of fragments from 
a later collection by R A. O’Shanesy. The two Leichhardt specimens are almost certainly 
part of a single gathering. Daniel Bunco, cited by Mueller as co-collector, was a gardener 
and botanist who accompanied Leichhardt on his second journey, but no reference to 
him can be found on either specimen, or any other specimen of this taxon. Bunce 
(1859) published an account of this expedition and reports that Leichhardt’s party was 
in the vicinity of the Comet River twice. The first time was between February 13 and 
March 4, 1847, and Bunce (1859: 138) records that he collected ‘several Leguminous 
plants having pink blossoms’ on February 18, which may have included this species. On 
the return trip, they traversed the same region between 22 June and 3 July of the same 
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year but Bunce (1859: 195) records that they travelled in ‘forced and hurried stages’, so 
it is less likely the type was collected then. 

Distribution and habitat: in Australia this species has been found at scattered 
locations in Queensland, the Northern Territory and Western Australia; it is recorded 
on dark brown clay loams, frequently on land under cultivation. Although apparently 
rather rare (it hasn’t been collected in Australia for around 30 years), its occurrence on 
cultivated land has led to its designation as a weed (Lazarides et al. 1997). The species 
is here accepted as native to Australia, although with some doubt; it is also known from 
India and Indonesia where it is recorded from similar habitats. 

Selected specimens: Queensland: Leichhardt: Lenton Downs, about 50 miles WNW of Nebo, 
Johnson 2311, 8 May 1962 (BRI); Clermont district, Wilkins 2, 9 Mar 1943 (BR1); Buckleton, 
Springsure, McLaughlin s.n.. May 1943 (BRI 232751). North Kennedy: Cashmere, Annit 155, 
20 Mar 1875 (MEL 586621); Cunjuboy Station, between Hughenden and Mt Garnet, A. Wilson 
s.n., 10 Mar 1952 (BRI). Port Curtis: Neerkool Creek, Bowman 15, 1862 (MEL 585910); Alton 
Downs, near Rockhampton, Blank s.n., Apr 1921 (BRI 232752). South Kennedy: Logan Downs, 
Clermont, Bowden 2, Mar 1958 (BRI). Western Australia: Gardner: Block 68, sugar cane experi¬ 
mental area, Dept. Agriculture, Kununurra, Apliti 6285, 10 Mar 1978 (PERTH, NSW). Northern 
Territory: Darwin 8c Gulf: 4 miles NW of Katherine, 1. Wilson 49,2 Jan 1965 (DNA); Old Station 
Springs, Mountain Valley Stn, Swinbourne 712, 26 Feb 1963 (CANB, MEL, NSW). 

Indigofera polygaloides M. Scott, Kew Bull. June 1915: 88 (1915) non Gagnepain 
(1916) 

Holotype: Northern Territory: Pine Creek, C.E.F. Allen 85, Feb 1914 (K, photo seen). 
Possible isotype: NSW 

I. amaliae Domin, Biblioth. Bot. 89: 188 (1928) 

Lectotype (see Wilson & Rowe 1994: 643): Queensland: [Rockhampton] Dietrich 1854, 
[Feb 1866] (PR 527202). Isolectotypes: PR 527203, HBG, CANB 282834, MEL. 

Prostrate or trailing perennial herb, 0.1-0.3 m high, with thickened or swollen taproot; 
young stems ridged, green, strigose with moderately dense, appressed, equally biramous 
hairs. Leaves trifoliolate; stipules narrowly triangular or linear, (1-)2^1 mm long, sparsely 
pubescent, not spinescent, persistent but not thickened or woody; petiole 3-13 mm long; 
rachis furrowed; multicellular hairs between leaflet pairs absent. Leaflets opposite; stipellae 
rarely absent to usually inconspicuous, 0.3-1 mm long; lamina elliptical to obovate, 
5—15(—24) mm long, 3—10(—14) mm wide; upper surface green, with sparse to moderately 
dense, somewhat spreading, unequally biramous hairs; lower surface green (paler than 
above), with sparse to moderately dense, appressed, equally biramous hairs; apex obtuse 
and apiculate; veins not prominent. Inflorescences (15—)40— 120(—360) mm long, longer 
than leaves; peduncle 5—20(—39) mm long; bracts triangular, 0.5-2 mm long; flowers pink 
to purple; pedicel 0.5-1 mm long. Calyx (2-)2.5-4 mm long; lobes subequal to equal, 
longer than the length of the tube and covered with moderately dense, white, appressed 
hairs. Standard pink, obovate, 4—5 mm long, 3.2—4.7 mm wide. Wings narrowly obovate 
to spathulate, 4-5.5 mm long, 1.3-2 mm wide. Keel 4.5-5 mm long, 1.2-2 mm deep; 
apex rounded; lateral pockets 0.5-1.2 mm long; hairs sparse, hyaline to white, along the 
bottom; margin ciliate. Staminal tube 3-4 mm long, colourless. Ovary glabrous to sparsely 
hairy. Pod ascending to descending, terete with lateral ridges, (10—)20—30 mm long, 1.5 
mm wide, brown, strigose to glabrescent; hairs sparse to moderately dense, appressedapex 
acute, sometimes kinked upwards; endocarp not spotted. Seeds 7-10 per fruit. 
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Note: see Wilson and Rowe (1994) for discussion of typification and variation. 

Distribution: Queensland, Northern Territory, and Western Australia (see Wilson & 
Rowe 1994: fig. 2); it is found on stony slopes or plains and generally sandy soils in open 
woodland or sometimes in cleared areas. 

Conservation status: Albrecht et al. (1997) suggest a coding of 3k for this species indicating 
that it is poorly known in the Northern Territory. However,/, polygaloides does not appear 
on the current Threatened Species List for the Northern Territory. 

This taxon is still under-collected across its range and there have been no recent collections 
from the North Kennedy and Leichhardt districts of Queensland. Without assessment of 
the extent of populations and potential threats, this taxon should be considered ‘Data 
Deficient’ under current IUCN criteria (1UCN 2001). 

Selected specimens: Queensland: Cook: Horn Island, Clarkson 6477, 10 Apr 1986 (BRI, MBA, 
NSW); 10 km south of the Palmer River crossing on the Peninsula Development road, Clarkson 
6667 & McDonald , 4 Mar 1987 (BRI, MBA, NSW, QRS). Port Curtis: ‘Nullegar’, about 2 km 
west of house, Anderson 854, 19 Apr 1979 (BRI); ‘The Springs’, 20 km N of Glen Geddes, An¬ 
derson 2944, 2 Mar 1982 (BRI); State Forest 473, Forster 16304, 19 Feb 1995 (BRI, NSW). North 
Kennedy: Bowen River, unknown coll., no date (MEL). Leichhardt: Peak Downs, Mueller s.tu, 
(MEL, NSW). Western Australia: Gardner: behind Paspaley pontoon in Port George, Mitchell 
2328 & Willing, 6 Apr 1992 (NSW, PERTH); Water Supply Creek, Freshwater Bay, Mitchell2874, 
23 Mar 1993 (NSW, PERTH). Northern Territory: Darwin & Gulf: 4 miles [c. 6.4 km] SW Sta¬ 
pleton Railway Siding, Muspratt 104, 4 Mar 1963 (DNA, MEL, NSW); 40 miles [c. 64 km] E Pine 
Creek, Byrnes 1342, 29 Jan 1969 (DNA); 2 km E of Bark Hut, Cowie 1377 & Booth, 8 Feb 1991 
(NSW); near Truant Island lighthouse, Mitchell 6751, 26 Apr 2001 (CANB, DNA, NSW). 

lndigofera trifoliata L., Cent. PI. 2: 29 (1756) 

Lectotype (see Sanjappa in Turland and Jarvis 1997: 474): India, Herb. Linn. 923.3, 
right-hand plant (LINN, photo seen) 

Anila trifoliata (L.) Kuntze, Rev. Gen. PI. 2:940 (1891) 

Illustration: Banks and Solander (1900) t. 56. 

Erect or spreading, rarely prostrate or trailing, perennial herb or subshrub, 0.3-0.6(- 
1.2) m high, with woody rootstock or taproot; young stems ridged, green, strigose with 
dense, appressed, equally or unequally biramous hairs. Leaves digitately trifoliolate, 
very rarely 5-foliolate; stipules linear, 0.6-0.9 mm long, pubescent, not spinescent, not 
persistent; petiole 5-14 mm long; rachis furrowed; multicellular hairs between leaflet 
pairs sparse, inconspicuous, orange to red or brown, pointed-linear. Leaflets opposite; 
stipellae inconspicuous, 0.2-0.5 mm long; lamina obovate often narrow and elliptical 
to oblanceolate, (7—) 12—30(—37) mm long, (2—)2.5—8.5(—11.5) mm wide; upper 
surface green, with sparse, appressed or shortly spreading hairs; lower surface green, 
with sparse, appressed hairs and conspicuous, yellow discoid glands; apex obtuse or 
acute and shortly mucronate; veins not prominent. Inflorescences 3.5-8(-13.5) mm 
long, shorter than leaves; peduncle 0-0.5 mm long; bracts ovate, 0.3-0.6 mm long; 
flowers red; pedicel 0.4-0.9 mm long. Calyx 1.5-2.6 mm long; lobes subequal, longer 
than the length of the tube and covered with moderately dense, white to pale brown, 
appressed hairs. Standard red, ovate to obovate, 3.3-5 mm long, 2.4-3.4 mm wide. 
Wings ± glabrous, 3.3-5 mm long, 1.1-1.8 mm wide. Keel 3.7-5 mm long, 1.4—1.7 
mm deep; lateral pockets 0.7-1.3 mm long; apex acute or rounded; hairs moderately 
dense, hyaline or brown, at the tip and along the bottom, interspersed with numerous 
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discoid glands; margin ciliate. Stamina! tube (2.2-)2.7-3.3 mm long, colourless. Ovary 
moderately hairy; discoid glands present on the ventral surface; style long, to c. 2.5 mm. 
Pod descending, terete, with four narrow wings (one on either side of each suture), 
(5-)7-l5(-20) mm long, 1-1.5 mm wide, brown, glabrescent, or strigose; hairs sparse, 
appressed (discoid glands also present); apex shortly beaked; endocarp not spotted; 
seeds 3-7 per fruit. 

Notes: Endo and Ohashi (1998) found that I. trifoliata can be readily divided into two 
groups based on staminal tube length (1.7-3.2 mm vs. 4.0-6.0 mm) and style length 
(0.6-2.9 mm vs. 3.3-5.3 mm) with very few intermediates. These authors did not, 
however, examine the type specimen. Staminal tubes and styles on the type specimen 
have been measured and found to be long (c. 4.5-5 and c. 4 mm long respectively), so 
populations in Australia do not match the type in this respect. 

For other synonyms of I. trifoliata sens, lat., see de Kort and Thijsse (1984) and Endo 
and Ohashi (1998). 

Distribution and habitat: Queensland, Northern Territory, and Western Australia; it is 
found in woodland, open forest or grassland. It is recorded from a range of substrates: 
gravelly or clay loams, black soil flats, river alluvium, skeletal soils on sandstone, and 
metamorphic or lateritic hill slopes. Outside Australia, the species is recorded from 
Pakistan to South China, Malesia and New Guinea. 

Judging from the specimens seen, this species is now less widespread in Australia than 
it was in the late nineteenth and early twentieth centuries. This is particularly true for 
the subtropical part of its recorded range; there have been few recent records for many 
of the more southern regions of Queensland. 

Selected specimens: Queensland: Burke: Sweers Island, Hentie s.n. (MEL 586300). Burnett: 
Mount Perry, Keys s.n. (BRI 233639). Cook: Thursday Island, on road up Green Hill, Clarkson 
6368 , 8 Apr 1986 (BRI); 12.6 km SE of Mt Janet on the survey road along the Great Divid¬ 
ing Range, 11.5 km SW of Lakeland Downs township, Clarkson 5954, 4 June 1985 (BRI, MEL, 
NSW); 2.2 km SW of Archer Creek on the Ravenshoe to Mount Garnet road, Clarkson 3661, 
17 Mar 1981 (BRI, NSW). Moreton: Goodna, Simmondss.n„ 27 Apr 1889 (BRI 233643). North 
Kennedy: Cashmere, Ann it 156, 20 Mar 1875 (MEL 586620); Burdekin River area above Dalbeg 
on track to Gorge Weir, 20.9 km S of Expedition Pass Creek bridge. Staples 2116, 16 Apr 1975 
(BRI, CANB); Ayr, Blake 8332, 28 Mar 1935 (BRI, CANB). Port Curtis: Nagoorin, Boyne Valley 
Line, Kahter s.n., 21 Oct 1935 (BRI 233646); South Percy Island, Tryon s.n., 5 Mar 1906 (BRI 
233645). South Kennedy: Calen, Prcller s.n., 21 Jan 1935 (BRI 233650). Wide Bay: State Forest 
50, Glenbar, 3 km WSW of Mt Urah summit, Forster 13121 & Macliin, 27 Feb 1993 (BRI, NSW, 
MEL). Western Australia: Gardner: Mitchell Falls track, Wilson 313 & Jacobs, 31 May 1988 (NSW, 
PERTH, L); King-ana, S end of Vansittart Bay, Mitchell 2899, 24 Mar 1993 (NSW); Careening 
Bay, Port Nelson, Kenneally 10067, 30 May 1987 (PERTH). Northern Territory: Darwin ik Gulf: 
Dalywoi Bay, Gove, Russcll-Smith 4666, 10 Feb 1988 (DNA); Kapalga, Dunlop 6068 & Taylor, 9 
Mar 1982 (NSW); Coomalie Creek, c. 40 miles [64 km] SE of Darwin, Muspratt 208, 18 Jan 1963 
(DNA, BRI, NSW); Cobourg Peninsula, Trepang Bay, Cowie 3636, 18 Apr 1993 (BRI, CANB, 
NSW, PERTH); Fossil Head, Leach 4215, 23 Feb 1994 (NSW). 

Indigofera trita L.f., Suppl. 335 (1782) subsp. trita 

Holotype: ‘Habitat in India’ (LINN 923.9, photo seen) 

Anila trita (L.f.) Kuntze, Rev. Gen. PL 2: 940 (1891) 
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I. timorensis DC., Prod. 2: 223 (1825) 

Type Citation: ‘? in ins. Timor’ (holo G-DC, ti.v.; NSW microfiche) 

Erect, annual or short lived perennial herb, 0.15-0.45 m high, with taproot; young 
sterns ridged, green to grey, strigose with moderately dense to dense, appressed, equally 
biramous hairs. Leaves trifoliolate; stipules linear or narrow and triangular, (1.0-) 1.5-3 
mm long, pubescent, not spinescent, generally not persistent; petiole (1.5—)4—10(—15) 
mm long; rachis furrowed; multicellular hairs between leaflet pairs absent or sparse 
(only 2-3), inconspicuous, orange, pointed-linear; stipellae absent; lamina elliptical to 
obovate, (5—)8—20(—25) mm long, (2.0-)2.5-7(-10) mm wide; upper and lower surface 
green to grey, with moderately dense (rarely sparse) appressed hairs; apex obtuse and 
shortly or inconspicuously mucronate; veins not prominent. Inflorescence (5-) 10—35(— 
50) mm long, shorter than to longer than leaf; peduncle 0.5—3(—5.0) mm long; bracts 
narrowly ovate, 0.5-1.5 mm long. Flowers dull or pale red; pedicel 0.5-1 mm long; 
calyx 2.5-5 mm long; lobes subequal, longer to much longer than the length of the 
tube and covered with moderately dense, grey, appressed hairs; standard red, elliptical 
to obovate, 5-6 mm long, 3.5-4.5 mm wide; wing narrowly obovate to spathulate, 5-6 
mm long, 1.5-2.3 mm wide; keel 5-5.7 mm long, 1.5-2 mm wide, with lateral pockets 
0.5-0.9 mm long, rounded apex, and sparse, hyaline or white hairs along the bottom; 
staminal tube 3-4 mm long, colourless; ovary sparsely or moderately hairy (becoming 
dense when fruit young). Pod spreading to descending, the pedicel strongly down- 
turned and the fruit standing out at a pronounced angle, terete with a longitudinal 
ridge along each side of the pod, giving a 4-angled appearance, (8—)20—30 mm long, 
2-3 mm wide, yellowish to pale brown, strigose; hairs moderately dense, appressed; 
apex shortly beaked or pointed; endocarp not spotted; seeds (2—)8—10 per fruit. 

Notes: stipellae are apparently absent, although the 1-2 multicellular hairs recorded 
here may be much reduced stipellae that are up to 0.1 mm long only. 

See Wilson & Rowe (1994) for specimen citations and discussion of variation in 
Indigofera trita sens. lat. See de Kort and Thijsse (1984) for full synonymy. 

Distribution and habitat: Queensland, Northern Territory, and Western Australia (see 
Wilson & Rowe 1994: fig. 1); it is found in a wide range of habitats: cracking clay, rich 
loamy or sandy soils on open plains or amongst rocks of various types on hills. Also found 
in Pakistan, India, Sri Lanka, Burma & Indonesia. 

Species with alternate leaflets 

The species with alternate leaflets also fall into two groups morphologically. The first 
group, of two species, is characterised by having short pods that rarely exceed 10 mm 
in length. These species also lack endocarp spots. They are currently placed in section 
Brachycarpae Wight & Arn. This section also includes the simple-leaved species I. linifolia 
and /. cardifolia. The second set, of four species, can show other features similar to those 
in the first two species, particularly scarious stipule margins, and two of them also lack 
endocarp spots. These four species have been classified in section Alternifoliolae Harv. 
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Key to species with alternately pinnate leaves 


1 Pod short, usually <10 mm long; seeds 2-4. 2 

1 Pod 10-30 mm long; seeds 4-8 . 3 


2 Sepals distinctly fused at base, to 0.5 mm wide; seeds usually 2; keel 3.5-4.5 mm long; staminal 

tube 2.5-3.2 mm long. /. linnaei 

2 Sepals only slightly fused at base, to 0.2 mm wide; seeds 2-4; keel 2.7-3.0 mm long; staminal 
tube 1.5-1.8 mm long. I. sessiliflora 


3 Pods straight. 4 

3 Pods curved or coiled. 5 

4 Pod 22-27 mm long (including a distinct beak 1.5-2.5 mm long); inflorescence over 120 mm 
long; leaflets 7-10, obovate to elliptical; staminal tube 3.5-4.0 mm long .... I. hendecaphylla 

4 Pod 10-18 mm long with a short, blunt tip 0.5 mm long; inflorescence to 80 mm long; leaflets 

5-7, obovate; staminal tube 2.3-3.2 mm long. /. spicata 

5 Plants erect; leaflets 1-4,10-18 mm long; pods curved. I. oblongifolia 

5 Plants prostrate; leaflets 4-7,3.5-9.5 mm long; pods coiled . 1. circinella 


*lndigofera circinella Baker f„ J. Bot. 44: 314 (1906) 

Holotype: Kenya: Scott Elliot 6892 (BM, n.v.). Isotype: K, n.v. 

Prostrate perennial herb, less than 5 cm high, branches to 50 cm long or more, with 
taproot; young stems ridged or flattened, pale green, pubescent with sparse, appressed, 
equally biramous hairs plus some multicellular hairs. Leaves pinnate, (4-)6(-7)-leaflets; 
stipules triangular, 1.5-2.5 mm long, with scarious margin and narrow, red-brown, 
club-shaped multicellular hairs, glabrescent, not spinescent, persistent; petiole 0.5- 
1 mm long; rachis furrowed; multicellular hairs at the base of the petiolule sparse, 
inconspicuous, red to brown, club-shaped. Leaflets alternate, stipcllac absent; lamina 
cuneate or obovate, 3-10 mm long, 1.5-3.5 mm wide; upper surface green, glabrous; 
lower surface green, with sparse, appressed hairs; apex obtuse and mucronate; veins 
not prominent. Inflorescences 4-10 mm long, shorter than leaves; peduncle 1-2 mm 
long; bracts ovate, 1 mm long; flowers pink to orange-red; pedicel 0.5-1 mm long. 
Calyx 2.5-3 mm long; lobes subequal to equal, longer than the length of the tube and 
covered with moderately dense, white appressed hairs. Standard pink, broadly obovate, 

2.5- 3 mm long, 2.5-3 mm wide. Wings spathulate, 3 mm long, 0.5-1 mm wide. Keel 

2.5- 3.5 mm long, 1 mm deep; lateral pockets 0.3-0.5 mm long; apex acute; glabrous 
or with very occasional hyaline to white hairs at the tip. Staminal tube 2-2.5 mm 
long, colourless. Ovary densely hairy. Pod deflexed, circulate and somewhat torulose, 
15-25 mm long, 1.5-2 mm wide, brown, pubescent; hairs sparse to moderately dense, 
appressed; apex upturned and shortly beaked with persistent style; endocarp with pale 
orange spots. Seeds 6-14 per fruit. 

Distribution: Queensland; recently naturalised in Brisbane. Native of Africa. 

Selected Specimens: Queensland: Moreton: Coorparoo [suburb of Brisbane], Guymer 1873 
& Sharpe , 17 Feb 1984 (BRI, CANB, MEL, NSW); Chapel Hill Reservoir, Fleming Road, Bean 
12762 , 14 Dec 1997 (BRI, NSW). 
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* Indigofera hendecaphylla Jacq., Coll. Bot. 2: 358 (1788) 

Indigofera endecaphylla auctt., orth. var. 

Holotype: West Africa: ‘Guinea’, cultivated Vienna. (W,/ide Du Puy et al. 1993) 
Indigofera spicata auctt. 

Illustration: Morton (1989) figs 1-3, as I. spicata ; Du Puy et al. (1993) Fig. 1, F-K. 

Spreading, perennial herb or subshrub, (0.2-) 0.4-0.6 m high, with taproot; young 
stems ± flattened and ridged, green or yellowish, strigose with sparse, hyaline to white, 
appressed, equally biramous hairs. Leaves pinnate, 7-10 leaflets, 20-55 mm long; 
stipules triangular with scarious margins, 5-7.5 mm long, glabrescent, not spinescent, 
persistent; petiole 1.5—5 mm long; rachis furrowed; multicellular hairs at the base of the 
petiolule absent. Leaflets alternate; stipellae absent or inconspicuous, 0.2-0.6 mm long, 
hair-like; lamina obovate to elliptical, 5-16 mm long, 2.5-7 mm wide; upper surface 
dull green, glabrous; lower surface green, with sparse to moderately dense, appressed 
hairs; apex obtuse and mucronate; veins not prominent. Inflorescences 120-150 mm 
long, longer than leaves; peduncle 10—20(—25) mm long; bracts ovate to triangular 
(margin scarious), 1.2-2.5 mm long; flowers red; pedicel 0.3-0.7 mm long. Calyx 
2.5-4 mm long; lobes longer than the length of the tube, subequal, 1.5-3 mm long 
and covered with moderately dense, white, appressed hairs. Standard red, obovate, 3.8- 
4.9 mm long, 2.5-3.7 mm wide; hairs sparse to moderately dense, hyaline to white; 
apex obtuse. Wing oblong to spathulate, 3.7-4.5 mm long, 0.5-1.1 mm wide. Keel 3.9- 
4.4 mm long, 1-1.3 mm deep; lateral pockets 0.3-0.5 mm long; apex rounded; glabrous 
or with sparse, hyaline hairs; margin ciliate. Staminal tube 3.5-4 mm long, colourless. 
Ovary moderately to densely hairy. Pod descending, terete to slightly tetragonal, 
22-27 mm long, 2.2-2.5 mm wide, brown, strigose, glabrescent; hairs sparse, appressed; 
apex shortly beaked (beak 1.5-2.5 mm long); endocarp not spotted; seeds cuboid, 7-10 
per fruit, 1.3-1.6 mm long, 1-1.4 mm wide. 

Notes: this species was for a long time considered a synonym of I. spicata until Du Puy 
et al. (1993) clarified the distinctions between the two species. Of the two, this appears 
to be the species definitely implicated in stock poisoning. The description given by 
Morton (1989) is certainly of this species, which was responsible for‘Grove Poisoning 
of horses in Florida. Everist (1974) gives a full account of the occurrences of poisoning 
in Australia and of the toxic principle, indospicine, an analogue of the amino acid 
arginine. I. spicata is also naturalised in Australia (see below). References to I. spicata as 
a weed in Australia (Lazarides et al. 1997) would apply to this species as well. 

See Du Puy et al. (1993) for full synonymy. 

Distribution and habitat: only recorded from north Queensland, on the Atherton 
Tableland, from disturbed sites. The natural range of the species is Africa to Asia, but it 
is also naturalised in the West Indies, the southern United States and South America. 

Selected Specimen: Queensland: Cook: Ball Rd, Malanda, Doherty s.n., 28 July 1965 (BR1). 

Indigofera linnaei Ali, Bot. Not. Ill: 549 (1958) 

Hedysarum prostratum L., Syst. Nat., ed 12,2: 496 (1767); Mant. 1: 102 (1767) 
Lectotype (see Rudd 1991: 120): Burman, FI. Indica, 168, t. 55, f. 1 (1768) 

Anila prostrata (L.) Kuntze, Rev. Gen. PI. 2: 938 (1891) 
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Itidigofera prostrata (L.) Domin, Biblioth. Bot. 89: 187 (1926) nom. illeg. non Willd. 
(1805) nec DC. (1825) nec Roxb. (1832) nec Wight & Arn. (1834) 

Itidigofera enneaphylla L., Mant. 2: 272 (1771) nom. illeg. (sec Ali 1958: 551) 

I. dominii Eichler, FI. S. Austral., ed. 2, suppl. 190 (1965) nom. superfl. 

Illustration: Gardner and Bennetts (1956) plate xliii, as/, enneaphylla; Everist (1974) plate 
25; Cunningham et al. (1981: 398) photo, as I. dominii; Jessop and Toelken (1986) fig. 
309B; Urban (1990: 96) photo; Hacker (1990: 183) photo; Anderson (1993: 166) photo; 
Milson (1996:49) photo. 

Prostrate to spreading, perennial herb, 0.05-0.3 m high, to 0.7 m wide, with taproot; 
young stems slightly ridged (becoming obvious on older stems), green to white, strigose 
to pubescent with dense, appressed to spreading, equally biramous hairs. Leaves pinnate, 
(5-)7-9(-13) leaflets; stipules triangular with linear, drawn-out tip and thin scarious 
margin, (2-)3-7 mm long, pubescent, not spinescent, often persistent; petiole 1-4 mm 
long; rachis furrowed or flattened; multicellular hairs at the base of the peliolule absent. 
Leaflets mostly alternate; stipellae absent or very inconspicuous, 0.1-0.5 mm long; 
lamina obovate, (4.5—)5—15(—23) mm long, (1.0—) 1.5—7(—10) mm wide; upper surface 
green to grey, with sparse to dense, appressed to spreading hairs; lower surface green 
to grey, with moderately dense to dense, appressed to spreading hairs; apex obtuse and 
mucronate, emarginate or rarely acute; veins not prominent. Inflorescences (3—)5—20(— 
35) mm long, generally shorter than the leaf; peduncle 0.5—2(—13) mm long; bracts 
ovate to triangular, 1.5-3.5 mm long, with scarious margins; flowers red; pedicel 0.5 mm 
long. Calyx 2.5-5 mm long; lobes unequal or subequal, longer than the length of the 
tube, covered with moderately dense to dense, grey, white or pale brown, appressed to 
shortly spreading, very unequal biramous hairs. Standard red, obovate, 3-5 mm long, 
2.3-3.3 mm wide. Wings oblong to spathulate, 3.5-5 mm long, 0.7-1.2 mm wide. Keel 
3.5-4.5 mm long, 0.7-1.2 mm deep; lateral pockets 0.3-0.6 mm long; apex beaked to 
acute; glabrous. Staminal tube (2.0-)2.5-3.2 mm long, colourless. Ovary densely hairy. 
Pod ascending, shortly cylindrical, (2.5—)4—8(— 1 0.5) mm long, 2-2.5 mm wide, white 
to grey or yellowish and brown, strigose to pubescent; hairs moderately dense to dense, 
appressed to spreading; apex shortly pointed; endocarp not spotted; seeds ( 1— )2(—4) 
per fruit. 

Notes: this plant is usually ± prostrate but, as pointed out by Gardner and Bennetts 
(1956), it is occasionally found with erect stems up to 45 cm high. They cite a record 
from near Halls Creek. In the present study, the first author found erect plants at only 
one location, also in the Kimberley region [Wilson 209). Seed number is almost always 2; 
the single, undated collection with about 4 seeds per fruit seems to have been collected 
in the late 19 th Century at Peak Downs [Burkitt s.n. MEL586548, 586552). 

Gardner and Bennetts (1956) and Everist (1974) give a detailed account of the toxicity of 
this species, which causes ‘Birdsville Disease’ in horses, the symptoms of which include 
weight loss, general weakness and progressive loss of coordination. The causative agent 
for this disease is uncertain but it is known that 1. linnaei, like I. spicata, produces 
indospicine and this may interfere with utilisation of arginine by the animal. Although 
indospicine is a known hepatotoxin and accumulates in the liver of horses, it does not 
produce liver disease but it is known to cause liver necrosis in dogs fed on horse meat 
(Pollitt et al. 1999). 
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Distribution and habitat: Queensland, New South Wales, South Australia, Western 
Australia, and the Northern Territory. Recorded as growing on most substrates, 
particularly on sand in open areas, grassland or woodland, and particularly on 
disturbed sites like roadsides. Also found in Pakistan, India, Sri Lanka, Burma, 
Thailand, Vietnam, Indonesia and New Guinea. Iiuligofera linnaei is considered a weed 
in Australia (Lazarides et al. 1997). 

Selected specimens: Queensland: Burke: 20 miles [c. 32 km] SW of Cloncurry township, La¬ 
zar ides 4407, 16 Mar 1954 (AD, BRI, CANB, DNA, MEL). Burnett: ‘Brian Pastures’, Gayndah, 
McKee 10205, 3 Apr 1963 (BRI, NSW). Cook: 7 km from Kennedy crossing on Fairview-Kimba 
road on track to King River outstation, Clarkson 3239,22 Apr 1980 (BRI, NSW). Gregory North: 
Carrandotta,-Evm’sf 3285,27 Nov 1947 (BRI). Gregory South: South Galway Station, 60 miles [c. 
96 km] SW of Windorah, Everist 4117,7 Sep 1949 (BRI, DNA). Leichhardt: Orion Downs, Evcrist 
4345, 20 June 1951 (BRI, CANB). Mitchell: 8.9 km S of Jundah turn-off on ‘Warbreccan’-Win- 
dorah road, Wilson 396 & Pickering, 22 Sep 1989 (NSW). Moreton: near Laidley, Blake 10407, 
26 Jan 1936 (BRI, CANB). North Kennedy: Cardington, c. 40 miles ]c. 64 km] S of Townsville, 
bank of Haughton River, Everist 5515, 11 May 1954 (BRI, CANB). Port Curtis: Apis Creek, Bruce 
Highway, 40 km W of Marlborough, Halliday 358, 5 Apr 1975 (BRI). South Kennedy: 8 km SE 
of Eungella Dam, Byrnes 3615 6- Clarkson, 6 Apr 1978 (BRI). Warrego: 22 km N of Charleville 
along road to Augathella, Purdie 186 & Boyland, 25 Mar 1976 (BRI). Wide Bay: Mt Walsh, 6 
km S of Biggenden, Crisp 2588 & Ellyard, 28 May 1977 (BRI, DNA). New South Wales: North 
Coast: Copmanhurst, Rupp 2, Feb 1910 (NSW). North Far Western Plains: Berawinnia Downs, 
Milthorpe 5069 & Cunningham, 30 Nov 1976 (NSW). North Western Plains: MacIntyre River, 
Yctman, Dunn 65, Plat & Coveny, 28 Mar 1987 (NSW, BRI). South Australia: North-western: 
Ernabella Mission, Turveys.n., 8 May 1963 (AD, DNA, NSW). Lake Eyre: Birdsville Track, near 
Mt Gason, c. 45 km SSW of Clifton Hills homestead, Crisp 39 & Noble, 6 Apr 1969 (AD); Win- 
tinna Creek, between Coober Pedy and Welbourn Hill, Beauglehole 44369, 21 May 1974 (MEL). 
Western Australia: Carnarvon: 1 mile |c. 1.6 km] E of Yanrey HS, turn-off to Bullara, George 
1175, 29 Aug 1960 (PERTH). Dampier: 4 km S of Cape Bertholet, Dampierland, Kenneally 6024, 
19 Apr 1977 (CANB, PERTH). Fitzgerald: 3.7 km E of Fletcher River crossing, Gibb River Road, 
Wilson 209, 10 May 1988 (NSW, PERTH, B, K). Fortescue: 8.1 km WNW of East Harding River, 
North West Coastal Highway, Wilson 1006, Rowe & Mitchell, 10 Sep 1991 (NSW, PERTH, PRE). 
Gardner: Osmond Creek below junction with Red Rock Creek, Bungle Bungle NP, Menkhorst 
911, 21 June 1989 (DNA). Hall: Duncan Highway, 134 km E of Halls Creek, Beauglehole 51231, 
22 May 1976 (PERTH). Keartland: Rudall River, George 10644, 18 May 1971 (CANB, PERTH). 
Northern Territory: Barkly Tableland: 9 miles [c. 14.4 km] W of Alroy Downs, Chippendale NT 
5372, 8 Mar 1959 (AD, BRI, CANB, DNA, NSW); Lome Ck, 16 miles [25.6 km] N of Soudan, 
Chippendale NT 1851, 18 Mar 1956 (BRI, DNA, MEL, NSW). Central North: 20.8 miles [c. 33.7 
km] N of Georgina Downs homestead, Chippendale NT 3821, 1 Oct 1957 (AD, DNA, NSW); 
Singleton, 240 miles [c. 384 km] N of Alice Springs, Everist 4234, 28 Jan 1950 (BRI, DNA. MEL). 
Central South: Kings Canyon, Latz 262, 10 Dec 1968 (DNA, NSW, K, MO); Blue Grass Bore, 15 
miles [c. 24 km] SW Milton Park homestead. Nelson NT 11961, 23 Feb 1966 (AD, BRI, DNA, 
NSW). Darwin & Gulf: 58 miles ]c. 93 km] NE of Beetaloo homestead, Chippendale NT5497, 
10 Mar 1959 (AD, BRI, DNA). Victoria River: 13 miles |c. 20.8 km] N Montejinni homestead, 
Chippendale NT 6923, 11 May 1960 (BRI, DNA, NSW). 

*Indigofera oblongifolia Forssk., FI. Aegypt. Arab. 137 (1775) 

Type: [Yemen] Lohajae, Forsskdl s.n. (not extant, fide Hepper & Friis 1994) 

Neotype (see Ali 1958:546): Aegyptus superior, E. Boissier, Feb. 1846 (K, n.v.) 

Illustration: Andrews (1952) fig. 81. 
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Erect shrub, 0.5-2 m high, with woody rootstock; young stems ridged, grey to green, 
strigose with dense to very dense, appressed, equally biramous hairs. Leaves variable, 
with 1 —3(—4) leaflets, unilbliolate, trifoliolate, or pinnate; stipules narrowly triangular, 
2-6 mm long, pubescent, not spinescent, not persistent; petiole 2—6(—10) mm long; 
rachis furrowed; multicellular hairs at base of leaflets sparse, inconspicuous, pale 
orange, pointed-linear. Leaflets alternate; stipellae absent or inconspicuous and 
0.2-0.5 mm long; lamina of lateral leaflets elliptical to obovate, (8—) 10— 18 mm long, 
3.5-6 mm wide; terminal or unifoliolate leaflets elliptical or obovate, 15-30 mm long, 
5-9 mm wide; upper surface grey to green, with sparse to moderately dense, appressed 
hairs; lower surface grey to green, generally paler than above, with moderately dense, 
appressed hairs; apexacuteor obtuse and mucronate; veins not prominent. Inflorescences 
(15—)30—105 mm long, longer than leaves; peduncle 3-7 mm long; bracts ovate, 1 mm 
long; flowers red, the colour variable with pink and yellow-green shades; pedicel mostly 
0.7-0.9 mm long. Calyx 1.5-2.5 mm long; lobes equal or unequal, less than to longer 
than the length of the tube and covered with moderately dense to dense, grey, appressed 
hairs. Standard with red striations, ovate to obovate, 5-6 mm long, 4-4.5 mm wide. 
Wings pink-red, spathulate to narrowly obovate; 4.5-5 mm long, 1.5-2 mm wide. Keel 
greenish but flushed pink in the upper part, 4.5-6.5 mm long, 1.5-2 mm deep; lateral 
pockets 1—1.3 mm long; apex acute to rounded; glabrous to sparsely hairy with hyaline 
to grey hairs at the tip and along the bottom; margin variably ciliate. Staminal tube 
4—5 mm long, colourless. Ovary moderately to densely hairy. Pod spreading to deflexed, 
terete and torulose, crescent shaped, (6-) 10-19 mm long, 2 mm wide, brown, strigose; 
hairs moderately dense, appressed; apex acute or shortly beaked; endocarp not spotted; 
seeds (l-)4-6 per fruit. 

Notes: see de Kort and Thijsse (1984) for full synonymy. These authors, and a few others, 
suggest that the type of this species is amongst Forsskal’s collections at Copenhagen but 
Hepper and Friis (1994) assert that a Forsskal specimen of this species cannot be found 
there. Further enquiries at Copenhagen have confirmed that no Forsskal material of 
this species has been found since 1994 (Olof Ryding pers. comm. 2007). Ali (1958) 
designated a neotype. 

Distribution and habitat: the natural range of this species is from northern tropical 
Africa to northern India and Sri Lanka; it is also recorded from Java where it is probably 
introduced. It has become naturalised in the vicinity of Port Hedland and De Grey 
Station in the Fortescue region of Western Australia where it occurs in gravelly and 
sandy alluvial soils. Label information with the most recent collection indicates that 
this species is actively spreading and is abundant on roadsides and in disturbed areas. 

Selected Specimens: Western Australia: Fortescue: Along main road between Port I ledland & 
South Hedland, Mitchell 2451 , 25 Apr 1992 (NSW); c. 18 km S of De Grey Homestead on main 
road on W side of river, Mitchell 3566 ,27 Apr 1994 (NSW, PERTH); De Grey River on Northern 
Coastal Highway, Alien s.n ., 2 Aug 2007 (HR I, NSW). 

*Indigofera sessiliflora DC., Prod. 2: 228 (1825) 

Holotype: Senegal, Perrottet s.n. (P, n.v.). Isotype: BM, n.v. 

Anila sessiliflora (DC.) Kuntze, Rev. Gen. PI. 2: 940 (1891) 

Spreading or prostrate, annual or short lived perennial herb, 0.05-0.15 m high, with 
taproot; young stems ridged, green, hirsute with dense, somewhat spreading, equally 
or unequally biramous hairs. Leaves pinnate, 3-7 leaflets; stipules triangular, 2.5-5 mm 
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long, pubescent, not spinescent, not persistent; petiole 4-7 mm long; rachis furrowed; 
multicellular hairs at the base of the petiolule absent. Leaflets alternate or sub-opposite; 
stipellae absent; lateral leaflets elliptical to obovate, 5-16 mm long, 2.5-6 mm wide; 
upper and lower surface green to grey, with sparse to moderately dense, appressed to 
shortly spreading hairs; apex acute or obtuse and mucronate; veins not prominent. 
Inflorescences 5-13 mm long, shorter than leaves; peduncle 0-1 mm long; bracts 
narrowly triangular, 0.8-1.2 mm long; flowers red; pedicel 0-0.5 mm long. Calyx 2.5- 
3.5 mm long; lobes equal, much longer than the length of the tube and covered with 
moderately dense to dense, grey, shortly spreading hairs. Standard red, obovate, 2.5— 
3 mm long, 1.3-1.9 mm wide. Wings oblong to narrowly obovate, 2.5-2.8 mm long, 
0.6 mm wide. Keel 2.7-3 mm long, 0.8-0.9 mm deep; lateral pockets 0.3-0.5 mm long; 
apex acute; glabrous. Staminal tube 1.5-1.8 mm long, colourless. Ovary moderately 
hairy. Pod ascending, shortly cylindrical and slightly torulose, 3-7 mm long, 1.5 mm 
wide, grey to pale brown, strigose; hairs sparse to moderately dense, appressed to 
shortly spreading; apex shortly pointed; endocarp not spotted; seeds ± spherical, 2-4 
per fruit. 

Distribution and habitat: only recorded from Western Australia where it appears to be 
a relatively recent introduction, perhaps from a ship’s ballast. This species is naturalised 
at Port Hedland where it has been found along the foreshore and on road edges on 
sandy soils; it has the potential to become a serious weed. It is native to western and 
north-eastern Africa, through Saudi Arabia to Pakistan and north-western India. 

Other specimens examined: Western Australia: Fortescue: Spoil Bank Recreation Area, Wilson 
1001 & Rowe, 8 Sep 1991 (NSW, CANB, K, KARR, PERTH, UPS); between foreshore and main 
road opposite Port Hedland hospital, Mitchell 2452 ,25 Apr 1992 (NSW, PERTH). 

*lndigofera spicata Forssk., FI. Aegypt. Arab. 138 (1775) 

Holotype: [Yemen] Bolgose, Forsskdl 1356, March 1763 (C, fide Hepper and Friis 
1994) 

Anila ? spicata (Forssk.) Kuntze, Rev. Gen. PI. 2:940 (1891) 

Illustration: Hacker (1990: 186) photo; Du Puyet al. (1993) Fig. 1, A-E. 

Prostrate perennial herb, up to 0.5 m high, with woody rootstock; young stems ridged 
(flattened when young), green or yellowish, strigose with sparse, hyaline to white 
appressed, equally biramous hairs. Leaves pinnate, 5—7 leaflets, 12-40 mm long; 
stipules triangular with scarious margins, (2.5-)3.5-5.5(-6.5) mm long, glabrescent, 
not spinescent, persistent; petiole 2-6 mm long; rachis furrowed; multicellular hairs 
at the base of the petiolule absent. Leaflets alternate; stipellae absent or inconspicuous, 
0.2-1.2 mm long, membranous, some dividing into 2 or 3 segments; leaflets obovate, 
(3—)4—11 (—16) mm long, 2.5—8(—10) mm wide; upper surface dull green, glabrous 
or with sparse, appressed hairs; lower surface green with sparse to moderately dense, 
appressed hairs; apex obtuse (with a short mucro); veins not prominent. Inflorescences 
30-65(-80) mm long, longer than leaves; peduncle 15—20(—25) mm long; bracts 
triangular (margin scarious), 1.2-2 mm long; flowers pink to orange-red; pedicel 
0.3-0.7 mm long. Calyx 2-3 mm long; lobes subequal, longer than the length of the 
tube and covered with sparse to moderately dense, white, appressed hairs. Standard 
reddish, obovate, 3.8-4.9 mm long, 2.5-3.7 mm wide; hairs sparse (few at apex only), 
hyaline to white; apex obtuse. Wing oblong to spathulate, 3.7-4.5 mm long, 0.5-1.1 mm 
wide. Keel 3.9-4.4 mm long, 1-1.3 mm deep; lateral pockets 0.3-0.5 mm long; apex 
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acute; glabrous or with sparse, hyaline hairs at the tip. Staminal tube 2.3-3.2 mm long, 
colourless. Ovary moderately to densely hairy. Pod descending, terete (often torulose 
when young), 10-18 mm long, 1.5-2 mm wide, yellowish and brown, strigose to 
glabrescent; hairs sparse, appressed; apex shortly pointed (to 0.5 mm long); endocarp 
not spotted; seeds cuboid, 4-8 per fruit, 1.3-1.6 mm long, 1-1.4 mm wide. 

Notes: see Du Puy et al. (1993) for full synonymy. As far as we can determine, this species 
has not definitely been implicated in stock poisoning, all documented occurrences 
apparently referring to I. hendecaphylla. 

Distribution and habitat: this species is a native of Africa but has been recorded as 
naturalised in a few areas of southern Queensland, near Goffs Harbour in northern 
New South Wales, and in Katherine, Northern Territory, where it occurs in open, 
disturbed areas. Some of these plants may be descended from plants grown in field 
trials as a potential fodder species. 

Selected specimens: Queensland: Moreton: St Lucia, Brisbane, Pedley 5372, 3 May 1987 (BR1, 
MEL, NSW). Wide Bay: old North Deep Creek pasture site, Widgee Shire, Cooks.n., 16 Jan 1980 
(BRI). New South Wales: North Coast: Mid Sapphire Beach, N of Coffs Harbour, Benwell s.n., 
Feb 2005 (NSW). Northern Territory: Katherine Research Station, Mitchell 6384, 16 Oct 2000 
(NSW). 


Acknowledgments 

We wish to thank the heads of the herbaria cited for loans of herbarium material. Our 
thanks to Brian Schrire (K) for advice and help with various enquiries; to Stephen van 
Leeuwen, Andrew Mitchell, John Clarkson, Surrey Jacobs, Andrew Benwell and Chris 
Puttock, for assistance in the field and/or for the gift of specimens. Particular thanks go 
to Jeremy Bruhl (Australian Botanical Liaison Officer, Kew, 2007-8) for photographing 
portions of the type of Incligofera trifoliata, to Charlie Jarvis (LINN) and to Jonathan 
Gregson and John Hunnex (BM) for facilitating this. This study was supported by a 
grant from the Australian Biological Resources Study. 


References 

Albrecht DE, Duguid AW, Latz PK, Coulson H & Barritt MJ (1997) Vascular Plant Checklist for 
the Southern Bioregions of the Northern Territory: Nomenclature, Distribution and Conservation 
Status. (Parks and Wildlife Commission of the Northern Territory). 

Ali SI (1958) Revision of the genus Indigofera L. from W. Pakistan and N.W. Himalayas. Botaniska 
Notiser 111: 543-577. 

Anderson E (1993) Plants of Central Queensland: their identification and uses. (Department of 
Primary Industries: Brisbane). 

Andrews FW (1952) The Flowering Plants of the Anglo-Egyptian Sudan, vol. 2. (Buncle: Arbroath, 
Scotland). 

Banks J & Solander D (1900) Illustration of the Botany of Captain Cook's Voyage around the World in 
H.M.S. Endeavour, vol. 1. (Trustees of the British Museum: London). 

Bunce D (1859) Travels with Dr. Leichhardt. (Reprint 1979, Oxford University Press: 
Melbourne). 

Cunningham CM, Mulham WE, Milthorpe PE 8c Leigh JH (1981) Plants of Western New South 
Wales. (Soil Conservation Service of New South Wales: Sydney). 


Revision of Indigofereae in Australia 2 


Telopea 12(2): 2008 


307 


De Kort I 8c Thijsse G (1984) A revision of the genus Indigofera (Leguminosae: Papilionoideae) in 
Southeast Asia. Blunted 30:89-151. 

Du Puy DJ, Labat J-N & Schrire BD (1993) The separation of two previously confused species in 
the Indigofcra spicata complex (Leguminosae: Papilionoideae). Kew Bulletin 48:727-733. 

Endo Y & Ohashi H (1998) Diagnostic characters and distribution of Indigofera pedicellata Wight 
& Arn. (Leguminosae). Journal of Japanese Botany 73:67-75. 

Everist SL (1974) Poisonous Plants of Australia, rev. ed. (Angus & Robertson: Sydney). 

Gardner CA 8c Bennetts HW (1956) The Toxic Plants of Western Australia. (West Australian 
Newspapers Ltd.: Perth). 

Hacker JB (1990) A Guide to Herbaceous and Shrub Legumes of Queensland. (University of 
Queensland Press: St Lucia). 

Hepper FN 8c Friis I (1994) The Plants of Pehr Forsskdl's ‘Flora Aegyptiaco-Arabica’. (Royal 
Botanic Gardens: Kew). 

IUCN (2001) 1UCN Red List Categories and Criteria, version 3.1. (IUCN: Gland and 
Cambridge) 

Jessop JP 8c Toelken HR (1986) Flora of South Australia, vol. 2. (SA Government Printing 
Division: Adelaide). 

Lazarides M, Cowley K 8c Hohnen P (1997) CSIRO Handbook of Australian Weeds. (CSIRO 
Publishing: Collingwood). 

Milson J (1996) Plant Identification in the Arid Zone. (Department of Primary Industries: 
Brisbane). 

Morton IF (1989) Creeping Indigo {Indigofera spicata Forsk.) (Fabaceae) - a hazard to herbivores 
in Florida. Economic Botany 43: 314-327. 

Pollitt S, Fiegarty MP 8c Pass MA (1999) Analysis of the amino acid indospicine in biological 
samples by high performance liquid chromatography. Natural Toxins 7: 233-240. 

Rudd VE (1991) Tribe Indigofereae. Pp. 114-135 in Dassanayake MD 8c Fosberg FR (eds), Revised 
Handbook to the Flora of Ceylon, vol. 7. (Amerind Publishing: New Delhi). 

Schrire BD (1995) Evolution of the tribe Indigofereae (Leguminosae Papilionoideae). Pp. 161- 
244 in Crisp MD 8c Doyle J) (eds), Advances in Legume Systematics, vol. 7. (Royal Botanic 
Gardens: Kew). 

Stafleu FA 8c Cowan RS (1988) Taxonomic Literature, ed. 2, vol. 7 (Junk: The Hague). 

Turland NJ 8c Jarvis CE (1997) Typification of Linnaean specific and varietal names in the 
Leguminosae (Fabaceae). Taxon 46:457-485. 

Urban A (1990) Wildflowers and Plants of Central Australia. (Southbank Editions: Port 
Melbourne). 

Wilson PG 8c Rowe R (1994) The Indigofera trita complex (Fabaceae: Indigofereae) in Australia. 
Telopea 5:637-645. 

Wilson PG 8c Rowe R (2004) A revision of the Indigofereae (Fabaceae) in Australia. 1. Indigastrum 
and the simple or unifoliolate species of Indigofera. Telopea 10:651-682. 


Manuscript received 29 January 2008, accepted 20 May 2008 




308 


Telopea 12(2): 2008 


Wilson and Rowe 





Instructions for Authors 


Telopea is published twice a year. It covers systematic botany in Australia and the Asia-Pacific region specialising in the flora 
of New South Wales. Short Communications are welcome (see previous issues for format). 

Deadlines for the submission of papers for the next two issues can be found at http://plantnet.rbgsyd.nsw.gov.au/Telopea/ 
auth.php. 

Authors are expected to have their papers peer-reviewed before submission. All papers will be refereed. Supply full contact 
details for main author. Electronic submission is preferred; please see http://plantnet.rbgsyd.nsw.gov.au/Telopea/auth.php for 
more detailed instructions on submission. 

Formatting 

• Thetitleshouldbeexplicitanddescriptive ofthecontent;ashortrunningheadandanabstract(exceptforShortCommunications) 
should be included. 

• Checkmostrecentissueforformat.TheMacquarieDictionary,latestedition,andtheStyleManualforAuthors,EditorsandPrinters, 
latest edition, should be consulted for spelling, abbreviations, units and other conventions. 

• Referencesinthetextshould bemadebygivingtheauthor'snamewiththeyearofpublication inparentheses. Forreferencelistat 
end of paper see papers in the latest issue for style. Titles of journals should be given in full. 

• An index to taxa is useful if the paper is large and deals with many species and synonyms. The author should prepare the basic 
alphabetic listing including all names in recent use. 

Citations 

• Cite Type details in full, giving details from protologue and from specimen label separately if there are important differences. 
Type citations should be in a consistent format, e.g: Type: New South Wales: North Western Plains: 10 km W of Moree 
(29°08'S 129°48'E), B. Wiecek 1250, 2 Jan 1989; lecto NSW (Weston 1990: 21); isolecto K, MO. 

• Citenomorethan 20(exceptforvery widelydistributedspecies)andarrangebyBotanical Divisions.Useacceptedformat:locality, 
collector Snumber, date(herbarium code plus institutional number ifthereisnocollector'snumber)Onlylatitudesand longitudes 

on the original labels should be included. Give dates in the following format: 12 Jan 1987, 2 Jun, 30 Jul, 10 Dec etc. 

Supply of Artwork 

• In the finished journal, we do not allow figures to extend beyond the journal margins. 

• Captionsandscalebarsforfiguresshouldbecheckedagainsttheartworkforconsistency.lfscalebarsorletteringneedtobeadded, 

theyshould beclearly marked on a photocopy of theartwork. Measurementsof scalesbarsshould be provided in millimetres.The 
use of 'Times magnification’ for scale is discouraged because layout can affect final size. 

• Line Art @1200 dpi, Greyscale Art @300dpi resolution in eps or tiff format please—cdx, pict, bmp, wmf will not be accepted. 
Authors wishing to submit other types of files will need to contact the General Editor. 

• Files from ArcView 3.1 are acceptable if exported from the layout as Postscript New (eps) at 720 dpi resolution. This must 
be specified in the options box. 

• At the above resolutions, graphicfilesize will usually exceed 1.2 Mb and therefore will not transport via email or on a floppy disk. 
Please supply graphic either on a 100 Mb zip disk or burnt to 650 Mb CD. Macintosh platform preferred. 

• Graphicsembeddedin MicrosoftWord.Exceland Power Pointwill notbeaccepted.ltemsshouldbesaved in thegraphicformatstiff 
and eps as for Line art and Greyscale art. 

Artwork supplied as hard copy only 

• ArtworksuppliedshouldbenolargerthanA4(21cmwide).AnylargerimagesshouldbebroughttotheattentionofScientificEditor 

to see if they need to be outsourced or reduced. 

• Hard copy Artwork should be complete and legible as no changes to hard copy artwork can be made post scanning. Any images 
requiring special treatment (eg old maps) should be brought to the attention of the Scientific Editor prior to acceptance of the 
paper. 

Tables 

• Tables should preferably be portrait rather than landscape shape(i.e. taller rather than wider). Column headings should 
be brief. Each table must be referred to in the text and its approximate position should be indicated in the margin of 
the manuscript. 



Telopea 

Journal of Plant Systematics 
12(2): 147-307 • 2008 

ISSN 0312-9764 


CONTENTS 


A review of Drosera whittakeri s. lat. (Droseraceae) and description 
of a new species from Kangaroo Island, South Australia 

Allen Lowrie and John G. Conran 

Romnalda ophiopogonoides (Asparagales: Laxmanniaceae), a new 
and endangered species from the Wet Tropics bioregion of 
north-east Queensland 

John G. Conran, Paul I. Forster and Matthew Donnon 

Taxonomic interpretations of Australian native bamboos 
(Poaceae: Bambuseae) and their biogeographic implications 

Donald C. Franklin 


Geographic variation in Crowea exalata (Rutaceae) and the 
recognition of two new subspecies 

Wayne A. Gebert and Marco F. Duretto 


Indigenous use of plants in south-eastern Australia 


Beth Gott 


A synopsis of Ptilotus (Amaranthaceae) in eastern Australia 

A.R. Bean 


A review of Elmeriobryum (Hypnaceae) 

William R. Buck and Benito C. Tan 

Doodia hitidii ( Blechnaceae) a new species from north eastern 
New South Wales, Australia 

T. Carrick Chambers 

New Pertusaria (lichenized Ascomycota) from Australia and Thailand 

John A. Elix, Sureeporn Jariangprasert and Alan W. Archer 
New combinations in Hookerochloa and Poa (Gramineae) 

Surrey W.L. Jacobs, Lynn J. Gillespie and Robert J. Soreng 
The moss-back alga (Cladophorophyceae, Chlorophyta) on two 
species of freshwater turtles in the Kimberleys 

Stephen Skinner, Nancy FitzSimmons and Timothy J. Entwisle 
Three new species of Indigofera (Fabaceae: Faboideae) from Cape 
York Peninsula 

Peter G. Wilson and Ross Rowe 


A revision of the Indigofereae (Fabaceae) in Australia. 2. Indigofera 
species with trifoliolate and alternately pinnate leaves 

Peter G. Wilson and Ross Rowe 


147-165 

167-178 

179-191 

193-213 

215-226 

227-250 

251-256 

257-261 

263-272 

273-278 

279-284 

285-292 

293-307 


http://plantnet.rbgsyd.nsw.gov.au/Telopea 



